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THE REASONABLE PRINCIPLES OF 


COMPETITION. 


ARCHITECTURAL 


HERE are four issues of primary importance which must be 
Ee considered in defining a good architectural competition. The 
first point is the legal validity of the contract between the competing 
architects and the owner. 
this contract. 
financial. 


Second, the financial considerations of 
Third, the considerations other than those purely 
Fourth, the clear subordination of either the cost to the 
accommodation, or the accommodation to the cost. 


FIRST: THE COMPETITION AGREEMENT SHOULD BE A DOCUMENT 


VALID IN THE COURTS. 


We recognize two distinct kinds of architectural competition : 
limited competitions, in which the owner invites a limited number of 
architects to compete ; and open competitions, in which all architects 
are free to enter at their own option. 

These two sorts of competition may be variously combined or 
modified ; but whatever form a competition may take, the relation 
existing between competitors and owner is first, last, and always a 
business relation. Its purpose is an exchange of goods or services 
to the profit 6f ‘both parties. It is not profitable to an owner if a 
competition results in furnishing him with a lot of plans of no real 
service to him, nor is it profitable to architects to run this part of 
their business at an average loss. Only those forms of competition 
are profitable which rest upon a sound business basis, and which 
bring an equal benefit to both sides. This being granted, it follows 
that these benefits should be legally assured to both parties to the 
contract. 


Important competition agreements should be tentatively drawn 
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and submitted to the inspection of legal council on both sides; and 


especially should architects refrain from accepting such agreements 


until the documents have received such scrutiny, This reform 
must be effected through the machinery of their professional organiza 
tions. 

The competition agreement or contract cannot be valid unless 


} 


first, the parties issuing it are empowered by law to fulfil it in all 


respects; and second, unless it be so drawn as to leave no legal 

uncertainty as to its meaning The more terse the document the 

better. The word “shall” should be regarded with the highest 

suspicion. 

SECOND: THE FINANCIAL CONSIDERATIONS OF THE COMPETITION 
AGREEMENT 

If an architect conducts his office with reasonable e 
should make as net profit about one half his gross rece 
usual payment for services being r cent. of the total « ¢ 
building, any one piece of work would bring him on an ea 
profit of 24% per cent. of its cost. When, therefore, the award of 
the commission to design and erect a certain building is the lare 
aim of a competition, this 21% per cent. of its cost is the m« rize 
for which architects compete. 

Now, before architects can fix a price for eir S 
entering into competition, they must know whether this prize 
assured to one of the competitors, or not What is necessary 
definite statement which can be legally maintained one way o1 
other. In most cases where competitions are held the erection of 
building has been definitely decided upon, and it is a very remot 
contingency that may prevent its erection The only appre 
danger, therefore, in announcing the commission for the iu 
the prize of the competition is that no one of é ( f W 
prove a suitable person to design and erect it This dang 
absolutely avoided by having a limited competition to wh n 
capable architects are invited; but, inasmuch as even with excelle 
competitors there is a remote possibility that something may cause the 
abandonment, or essential modification of the owner's intention 
mode of liquids iting his indebtedness to the w nning ar hitect sho 
be provided in the competition contract, and this, of course, would be 
the payment to the winning architect of 2% per cent. on the pro 
posed cost of the building, the money equivalent of the commission 

If, then, a competition agreement guarantees the prize of the 
competition to be the award of the building or the payment of 2% 
per cent. of its proposed cost, the architect has a definite bus 
ness proposition upon which to base the price of his services 


Whether this price be low or high will next depend largely upon 
the following considerations. 

An architect’s chance of winning a competition depends, first of 
all, upon his ability, and second, upon the number of contestants 
the competition. Exceptional ability always has its premiums, and is 
exempt from ordinary rules; but the great majority which constitutes 
the average man must recognize their force and conform to them 
They must obey the law of averages, or violate them at their own 
risk. 

Now, suppose a competition to which five men are invited. By 
the law of averages each man has but one chance in five of winning 


that competition, and in a round of five such competitions he stands 
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to lose four times and win once \s we found above, the net profit 
of a $3 yu Iding is 2% per cent. on its cost, or, $7.5 . This 
is clear gain n competitions of five contestants for such a building 
each architect therefore stands to win $7,5 minus the loss to him of 
pt ' I ferent sets of unused sketches Che normal value of 
eaci of these sets of sketches is t per cent., o1 52, , according to 
the sche of the A in Institute of Architects. Half of this 
umount is reckoned as the yst of the drawings, half as profit. 
/ } iy a {} i f fhe pay at de to th 
, j / } he profit for a year 
I reseats what he personally earns in a eal st as the laborer’s 
Ss the sun I 1s total wage If the laborer lid his day’s 
work and was cde ed payment tor it, s case would be the same as 
that the P , con tition sketches and was paid 
ost f ther e architect loses as clearly in that case 
i ‘ or ‘ Sda S wages are W eld 
\< rd g f an a t, acting ( the s lggestion ot cer- 
eading ' ers of his profess New York, decides that 
Vise per t ) i epted when payment ol 
ke é ng that work at the 
lo of »W n il wages, which, th nstance taken, 
< His tot Ses 1 round of five competitions 
$1.5 : H vinning, the profit 
y $7.5 Chis, there 
G7 * fi wt j / 
/ Mord ) 
[ ent sets of compe 
e f ommission at 5 per 
| 9 et it is suff 
( ‘ . Uli h > ISIS is 
i 
Whe , sles er of ntestants varies from that 
k res Sa l In com 
s to lose nine times 
gy as ove $s losses in ten such compet! 
> - ‘ his one winning 
> King tota SS I > f he should 
¢ 1 and the l 
; é Ss to increase his 
i ich contestant 
\ SI.5 i gall 
< g > vo competitions 
l y ) \ ect Stal Ss to 
\ r t ( ris vy ] to ten co etitors tora 
2 SS ent avment 
i : ) 5 ul of I er cent. as 
N 2 
‘ 
XK 
‘ 
rt tions from this investigation are of the greatest im- 
vorta ‘ i e worked out by the owner and the architect as 


Certainly it is very clear why it is the 
owner's interest to keep the number of contestants as small as possi- 
le ind to select only architects of the | ighest abil ty 

We are also prepared to understand why open competitions are 
not deemed profitable by architects; for if, as in the above example, 
i single limited competition of ten contestants with the award of the 
building guaranteed, and each competitor paid the cost of drawings, 


means an average loss of $600 to each of those who enter it, it is 
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not reasonable to suppose that architects of standing and intelligence 
will enter competitions where the individual recompense is not as- 
sured at all, and where the number of contestants is entirely unlimited. 


THIRD: CONSIDERATIONS OF THE COMPETITION AGREEMENT 
WHICH ARE OTHER THAN FINANCIAL, 


All the advantage that an architect receives in entering into 
competition is not financial. Otherwise there would be no such dis- 
counting of the price of services as is now usual. His greatest in- 
ducement, after the financial one, is the ambition of every architect 
to erect important buildings. It makes a great difference, therefore, 
to an architect already in good practise, whether the erection of the 
building is assured or not. The chances of losing the building 
through the selection of one of the other competitors, when multi- 
plied by the chances of the owner’s withdrawing the building alto- 
gether, forms too great a hazard for him to consider in cases where 
the erection of the building is not guaranteed. Guaranteeing the 
erection of the building, therefore, presents an inducement over and 
above the merely monetary security it gives, and constitutes a con- 
sideration which owners cannot fail to regard. 

Another consideration of the greatest importance is the assur- 
ance of just dealing between competitors. The knowledge of the 
owner's integrity and right of intention does not of itself offer this 
assurance. It is not the lack of right intentions that wrecks compe- 
titions, but the blunders of men unaccustomed to the task of direct- 
ing them \rchitectural competition is not at its best unless it is so 
conducted as to give free play to the contestants’ spirit of emulation. 
In this respect it is like all sports which aim at the highest attain- 
ment of the individual. Such forms of emulative competition must 
be conducted under rules very different in nature from t!ose which 
govern in the courts of law. The rules which govern the sports 
may often seem absurdly technical to the non-sportsman, yet they are 
evolved by long practise, and are essential to the moral health of the 
sports conducted under them, quite as much as the laws of our 
courts are essential to the social safety of the community; but the 
difference between them is a very essential one. The law of the 
courts obliges a plaintiff to prove his injury, as well as the facts 
alleged. The law of sports makes the fact and the injury identical. 
It is not necessary for a yacht to prove that she has been injured in 
a collision brought about through the fault of another boat to claim 
a foul and its penalty, nor need she show a loss if forced off her 
course improperly. The penalty attaches to the fact of interference, 
and the question of the amount of injury caused by that interference, 
or of intention, which forms so large an issue in the courts of law, is 
not considered. A blunder is a crime, and is punished as such. 

\dditional instances might be set forth at length, showing con- 
clusively that in all those fields of competition where the highest 
perfection of individual attainment is sought, the law sanctioned by 
experience absolutely safeguards the interests of those who maintain 
the rules set down, and as absolutely condemns those who break 
them. The rules themselves thereby come to have an importance 
appreciated only by those who have watched their long application, 
and have learned their necessity. It matters not so much what the 
rules may be as that their integrity be maintained. Otherwise there 
is no assured freedom for any, and the best conditions to enthusias- 
tic effort are lacking. 

The rules which govern competitions should therefore be as few 
and as distinctly stated as possible, and the restraints imposed of a 
kind which leave free the best faculties of the competitor. The 
penalty for an infringement of these rules must be the instant, final, 
and unequivocal disbarment of the transgressor. These rules can 
only be drawn up by one who has devoted time and thought to the 
science of conducting architectural competitions. 

Still another consideration valued by architects is the knowledge 
that their plans are to receive the judgment of one able to appreciate 
their finer shades of excellence, and a reasonable assurance that the 


opinion of such a judge will be an important factor in determining 
the award. 








FOURTH: RELATIVE DEMANDS REGARDING COST AND ACCOMMO- 
DATIONS. 

There is yet another most important consideration, which appears 
to have hitherto been very largely overlooked. We refer to the 
habit of stating in competition programs in an absolute way both 
the accommodations of the building, and its limit of cost. This ar- 
bitrary method defeats its own end. The architect is not omniscient, 
and cannot possibly arrive at any right estimate of what it will cost 
to meet the given conditions until his sketches are made, and the 
time for sending them in is close at hand. The competition cannot 
then be declared closed upon his representations and new instructions 
issued. It istoolate. The drawings go in and disaster follows. All 
drawings are declared rejected because none fall within the limit of 
cost. Whose fault is it? It is hard to say. 

Surely no architect should be so silly and no committee so 
fatuous as to believe that absolute statements of cost and absolute 
statements of accommodation, size, materials, etc., can be unchange- 
ably determined before plans are made, for it is precisely to determine 
the relation of these two things that the architect makes his drawings. 

If the cost must be absolutely limited, it will pay the owner to 
let the architects exercise their intelligence in adjusting his desires 
to his pocketbook ; but if, as in most buildings, the accommodations 
demanded are in reality the essential thing, it is certainly enough to 
state with emphasis that economy in meeting these demands will form 
an important issue in determining the award. 


Rospert D. ANDREWS. 





HE recent International Congress of Architects, which was held 
4 in connection with the Brussels Exposition during the past 
month, has awakened considerable interest on the part of architects 
in this country and abroad; and although America was represented 
by but four delegates, if we are properly informed, out of a total 
attendance of about three hundred, the eminence of those partici- 
pating in the deliberations of the congress and the ideas which were 
developed in the discussions have combined to give it a peculiar 
value. It is to be hoped that these international congresses may 
become more frequent. No country can live to itself in art any more 
than in anything else, and in these days when architecture is so 
essentially a matter of convention, tradition, and concurrent practise, 
no one can afford to neglect an opportunity to compare his standards 
with those of other countries, nor to ignore the achievements of 
foreign architects. The object of this congress was avowedly to 
bring about a better understanding of the practise of architecture in 
the various countries and to awaken the public to a better apprecia- 
tion of architecture, and although the duration was short, only five 
days, the program was a very full and complete one. The language 
of the congress was French. Great credit is due to the Société 
Centrale d’Architecture for the admirable manner in which the 
congress was organizéd, the cordial reception and careful considera- 
tion for the comfort and pleasures of the members of the congress, 
and to Mr. Dumortier for his strong and efficient management during 
the entire session. The congress was informally opened on Satur- 
day, August 29, by the King of Belgium, in person, and the succeed- 
ing days were taken up with discussion of architectural topics in the 
mornings, and delightful excursions to surrounding points of archi- 
tectural interest in the afternoon. Aside from the business transacted, 
the one thing which was most worthy of note was the individual 
character of the distinguished delegates and the high personal 
esteem with which they were held. There were present not only 
architects, but statesmen, three members of the Institute of France, 
one deputy, one member of the Italian parliament, and several 
French representatives, besides others in political and municipal 
affairs from many countries. That Leopold, King of the Belgians, 
should have come up from Ostend specially to open the congress is 
sufficient proof of the high esteem in which our profession is held in 
foreign countries. 

It is to be hoped that the next congress of architects, which is 
to be held in connection with the International Exhibition in Paris, 
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in 1900, may be more fully attended by our countrymen. The archi 
tectural efforts of America are hardly appreciated at all in Europe 


outside of England. While our architecture has not the past to 


boast of, which is so valuable a factor in European art, our progress 
during the past two decades has been along lines of which we have 
every reason to be proud, and in an international congress of this 
description our delegates ought to be able both to give 


gr and receive. 
We are indebted to Mr. G. O. Totten, Jr., the official delegate from 


the United States Government, for a very complete and interesting 


account of the congress. 


N this connection it is intensely gratifying in every respect to note 
the spirit which has accompanied the growth of the T Square 


Club at Philadelphia, which from being an association of young 


ind 
extremely enthusiastic draughtsmen, has developed into one of th« 


leading architectural bodies of the country, certainly | 


t eing foremost 
in the enthusiasm which is so essential to continued interest in arch 
tecture as a profession. ‘The club has repeatedly put itself on record 
in a most emphatic way as being keenly alive to its own possibilities 
and the general good of the profession, and its history ought to bx 
an example to all the other clubs and architectural societies through 
out the country as showing the lines in which club work can be car 
ried along so as to profit not only the members themselves, but to 
form a tangible force in the advancement of art general and arcl 


tecture in particular. The T Square Club is full of 


men, including 


among its members the best talent of tl Qual 


} 


city, and by its action of sending a properly accredited 


the Brussels ( ongress of Architects, it has shown it 


the position which a society of this kind can occupy in re 


growth. We lack in this country very strongly what the F1 
esprit de corps, and architects are so constantly 

sional jealousy, and unfortunately there is so often good nf 
the charge, that we sincerely hope that the spirit of tl 


Club may spread beyond the borders of PI 


the delegate of the club, gave a very felicitous address N 
summed up the position of the IT Square Club as being e- 
nently one whose attitude was to seek and study, and every or \ 
has had the pleasure of reading his words will feel that in thi 

stance the profession as a whole, as well as the oquare ( 


honored by the Philadelphia delegate 


PERSONAL AND CLUB NEW 


Messrs. O. A. KLUMANN and Charles I. Thomas, Wilkes-Barre 
Penn., have associated themselves under the firm name of Kluman 
& Thomas for the practise of architecture. Catalogues Y 


desired. 


THE Chicago Architectural Club had its fir 


yg meeting tel 
vacation, on Monday evening, September 13 

“ How to Make the Most of the Club’s Privileges this Coming 
Season ” was the subject for discussion; many of the leading mem 
bers offering valuable suggestions which will no doubt materialize as 


the season advances. 


THE second annual exhibition of the Cleveland Architectural 
Club will be held in the New England Building, from Nov. 15 
Nov. 27, 1897. 


( 


Works will be received until Monday, November 1. 

The exhibition will include: 

Architectural sketches, perspectives, and elevations in all render 
ings; photographs of executed work; landscape architecture; in 
terior architecture and decoration ; interior furnishings (samples an 
sketches); architectural and decorative metal work (wrought iron, 
bronze, and brass); carving and sculpture (wood, stone, metal, or 
plaster); advertisers’ exhibit (the latest novelties and improve- 
ments for modern buildings). 

All drawings for the exhibition must be framed or mounted. 

The Cleveland Club will pay all charges for the collecting, ship- 
ping, and returning of contributed works. 


ry ~ 
190 l H E 
r the first regular meeting held by the St. Louis Architecturz 
Ar the first regul ting held by the St. Louis Architectural 
Club after the vacation season, a general discussion of the proposed 
work for the winter brought out many interesting features, and con 
siderable est was manifest \ll committees were instructed to 
ring in tu reports a e next meeting, int luding a spec ial com- 
mittee wl was appointed to look into the advisability of the club 
publishing revise Iding ordinance 
\lessr \ x Enders were appointed a committee to pro- 
e ( e i ul owhit was awarded the « T” 
ate the he lub e 
i ( I ( is € ivo, tor the est club ex- 
| rkD ADVI TISEMENTS 
st iad [ i mpa strate, in their adver- 
g ew Mechanics Bank Building, 
' 
' é rate r advertisi ly page 
I \ espe I ired designs o! 
' Lc els 
New Jersey Terra 
ew New i Building, Broad 
t te t 
\ 1D). Swan was the 





the Dun 


corner ol 


rge | Val Harding & Gooch, 


Deta of the upper stories of the New 

é I ng Broadway, New York City ; 

Har o & rooch, architects. Like the Dun 
istr te rf rick and terra cotta 

ind § Dental Hall, University of Pennsylva 

g, of which the exteriors and details only are given, 

ur 1 two para!'el parts connected by a staircase 

ym is 50 ft. wide by 180 ft. long, the smaller 

these two are arranged on a central axis, 

eth accommodates itself to the lines of 

Locust Street, which intersect at an angle of about 

irger building has its upper story devoted entirely 

room, in which are placed one hundred dental 
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chairs. The back building contains an auditorium seating five 


hundred. The remainder of the floor space .is.given over to labora- 
tories, examining rooms for patients, lecture rooms, students’ as- 
sembly room, and quarters for the faculty and dean. 

The structure is of slow-burning construction throughout with 
The heat- 
ing is by steam and is supplemented by a special system of ventila- 
tion. 


the exception of the roofs, where steel trusses are used. 


Lighting throughout and power for operating the machinery 
of the laboratories is by electricity. These two are supplied from 
the main central heat and light station of the university. 


terior of the building is of brick laid in Flemish bond. 


The ex- 
The trim- 
mings throughout are of terra-cotta, the roof of red tiles with cresting 
and lanterns of green copper. 





5 HE legislature of Illinois having passed a law providing for the 

T licensing of architects and the regulation of the practise of 
architecture, the governor has appointed the following named gentle- 
act on the Examiners: Mr. Dankmar Adler, of 
Chicago, the president of the board; Mr. Peter B. Wight, of Chicago, 
Mr. William Peoria; Prof. N. Clifford 
Ricker, of the University of Illinois; and Mr. William Zimmerman, 


of Chicago. 


men to Board of 


the secretary ; Reeves, of 
The board has chosen a committee on examinations, 
consisting of the president, and secretary, and Mr. Reeves, and will 


soon be ready to enter upon the performance of its duties. 





- os matter of licensing architects is receiving more or less 


serious consideration by the profession, and a committee of 
the institute has been appointed to investigate and report on the 
idvisablity of adopting some such restriction. The most conserva- 
tive opinion seems to be that the time has not yet arrived when such 
a plan could be carried out with sufficient thoroughness to be of any 
S] 


pecial value, either to the profession or the public. On the other 


hand, the fact remains that this matter is being agitated more or less 
by State and municipal governments, and that certain laws bearing 
on this question have been already passed in some places, which 
shows that within a comparatively short time the proposition must be 


met and settled in some way. Legislation affecting any profession 
should be controlled from within rather than from without, and while 
action may be temporarily deferred, the fact that certain restrictions, 
in many instances quite rigid, are now in force abroad shows plainly 
that some such measures are sure to be adopted sooner or later in this 
country, and also that it is important that the profession should keep 
the matter sufficiently well in hand to forestall any unreasonable 
action on the part of the lawmakers, who, when left to their own 
devices, are almost sure to impose some ill-considered and unjust 
There appears to be a prejudice with some architects 
against the license idea, on the ground that it places them in an un- 


dignified and unprofessional position. 


measure. 


But such objections can be 
easily disposed of by calling attention to the*fact that both doctors 
and lawyers now practise under similar conditions to those under 


which it is proposed to place the architect. 

T a meeting of the Executive Committee of the T Square Club, 
A held September 17, a series of resolutions was adopted 
condemning the action of the State Capitol Commission in violating 
their agreement with competing architects, and in disregarding the 
recommendation of their own experts and the warnings of the 


Governor. The sentiment of the club is clearly shown in the follow- 
ing resolutions :— 





“ Resolved, That the architectural profession, and the citizens of 
Commonwealth, warned that the evident intention of a 
majority of the Commission to select an architect without reference 
to the terms of the contract they have made is a public scandal 
which calls for immediate correction. 

“ Resolved, That this Club pledges itself to the distinguished and 
honorable Board of Experts to uphold them and the reputable 
element in the profession in their protest against the disgraceful 
action of the majority of the Commission.” 


this are 














Brick versus Wood. 


BY R. CLIPSTON STURGIS. 


IIT. 


N the preceding articles I have touched upon the advisability 
of using brick from motives of economy and beauty, and its 
adaptability to all kinds of work and all localities. I wish now to 





ENTRANCE COURT, COOMBE WARREN. 
George Devey, Architect. 


take up, perhaps, the most important part of the subject. 
a better and more frequent use of brick be encouraged? 

First, 1 think, by more diffused knowledge. People generally do 
not appreciate, what I have, perhaps lamely, tried to show, how 
beautiful and appropriate brick is. They should learn why wood 
should not be used for any building which lays claim to dignity or 
importance, even if it be but the dignity of that lowly place a 
home, because, being perishable, it does not, cannot fulfil the de- 
mands made on it by such a building. 

Then, wood being set aside, they should learn that the ma- 
terial which, other things being equal, is nearest at hand and 
cheapest to use is in most cases the best. This material is gen- 
erally brick; where stone is handier or cheaper, then use it. 

Wood is justified only in two ways; either because it is the 
only material available, or because land must be cieared of timber, 
and it is the easiest and least wasteful to keep the saw-mill going 
and build your buildings with the by-product of cultivation. Both 
these circumstances belong to a phase of life which we have 
happily outlived, at all events where architecture, as an art, exists. 

If wood is used under the force of circumstances, it 
must ever be looked upon as a temporary expedient.| 
It is not to the advantage of the present owner and 
indweller to live within wooden wails, and it is certainly 
not to the advantage of those who will follow him. It 
is not only that it is using a perishable material for a 
permanent purpose, thus endangering one’s own house- 
hold and your neighbors’, but that one is using as a 
building material that which has other and, in many 
ways, more important uses. 

For furniture, cabinet work, and innumerable small 
wares wood is indispensable, no other material can well 
replace it in these fields, and these are the natural 
markets for wood when cut. 


How can 


It is equally, I might say 
even more, useful standing, for it alone preserves us 
both from drought and from flood. 

The great forests at the head waters of our rivers 
hold the winter snows and release them gradually to 
keep full the rivers, and to thus irrigate and fertilize the 
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lowlands. Once remove these forests, and the spring sends the snows 
down in one mighty rush, to flood the country, devastating the land, 
leaving ruin in its track and drought to follow, 

It is to the shame of our intelligence that we are so slow to 
waken to the necessity of husbanding our wood. We refuse to re- 
serve our still wooded tracks, and we invite, yes, urge, wholesale 
destruction by putting prohibitive tariff on timbers from other 

countries. The folly of such a course seems inconceiv- 

| able. When our hills are denuded it will be too late. 
Thus while we are gratifying a perverted taste and 
building of wood we are endangering our own safety and 
that of our neighbors, and at the same time encouraging 
an industry which is fattening on the life blood of the 
country, in injuring its agricultural productiveness 
There is no possible merit in encouraging this industry, 
for the trade in building lumber is not one which benefits 
the community at large, but one where the profits, un 
wholesomely large, go into a very small number of 

pockets. 

As to the quality; this, of course, varies with locali 
ties, and in many places they have no reason to be 
ashamed of their common brick; but there are many 
kilns which turn out irregular and uneven brick, with great 
variations in size as between the hard burned and the 


soft. For this there seems to be but little excuse 


As to uniformity ; there is now no standard brick, 
and if backing and facing are different, you must trust 
to luck for a bond here and there where the courses run 
level. This lack of uniformity is still worse from the 
architectural point of view, forin any given brick Id 

ing the drawings cannot be made accurate until the builder een 
settled upon, and he in turn has decided upon and bought his brick. 
Then only can you tell how thick a two-brick wall is, or how long 
a pier of four stretchers, or whether you can manage to make 
eight headers fill the four-stretcher space nor can you course 
off your facade and tell how many courses high are your window 
openings. 

No one but an architect can realize how intensely perplexing 
and annoying this is. 

A uniform brick —at least for all common brick — would ol 
ate this, and the uniform brick, of whatever size, should at least con 
ply with the requirement of two headers and a joint equaling 


stretcher. 

Then, as to the steadiness of the supply. Some of ou 
are summer affairs, and only then can brick be made 

This is particularly discouraging in the very places where 
think brick building should be encouraged. In the cities one car 
always depend on the large brickmaking centers where machinery 


is used, and the work is carried on regardless of weather; but in the 





GARDEN FRONT, COOMBE WARREN. 


George Devey, Architect, 
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country one must depend on local supply unless freight rates are 


I 
avorabie, 


rhis is a most uneconomical way of doing business. 


( 


MORLEY’S 


re 


To have 





KENSINGTON, 


machinery standing idle 
the way to produce cheaply 


architect 


t S annoying to an or 
Ss rea for brick he can’t get them 
se they are sold out, and no more can 
Ss; or, perhaps he has got the plain 
wr other simple molded brick made 
int get them, but must use face brick 
oil them both 
s it to get the cost brought down 
é with wood, that is, the brick that 
less expensive class of buildings; 
ul 1 view of the certain rise in 
ests are laid low, probable, too, and 
ck, if they were of good proportion, 
for the cheaper class of buildings, 
ind to better advantage. The same 
would bond with the various superior 
with the absurdity ofa higher price 
rice, including freight, from a kiln two 
show how economical and beautiful 


rge 


Devey 





PLACE. 


Architect 


the brick wall is, and how adapted it is to all situations, and have 
pointed out what seems to me the best methods of encouraging 
the use of brick; I can only hope that I may, at least, have opened 
up a line of thought among builders, architects, and 
brickmakers that may lead to action on this important 
subject. 

I am aware that I have treated the subject very 
cursorily, and also keenly aware that I am attempting to 
give suggestions in a trade which I have never learned ; 
it is only on the principle of judging by their fruits that 
I have dared to judge at all; but of this one thing I feel 
certain, that we are using wood too much in our build- 
ing, and that some day we shall pay dearly for it. 

The illustrations in this article have no immediate 
connection with the text further than exemplifying some 
good things in brick. 

Coombe Warren was built fifteen years or so ago 
by the late George Devey for Bertram Currie, Esq., 
and although somewhat heavy in detail, it is virile 
more so than of the over-or- 


and interesting much 


namented Italian Renaissance which we see so much 
to-day. 


Morley’s place is also by Devey; it stands on the 





CHURCH FOR COLORED PEOPLE, BOSTON. 


site of an old house, “Hall Place,” and has the advantage of 
retaining the old garden. With the rapid growth of vines and 
shrubs, and England’s moist and mellow touch, it looks to-day almost 
like an old house. 

Luke Field’s house, on Melbury Road, Kensington, is by Shaw, 
one of his most happy examples of the many houses for artists 
which he has built, so absolutely simple and homelike in appearance, 
and yet so distinctly fitted for its purpose. 

The last illustration is a small church for colored people, built a 
few years ago in Boston. 
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Architectural Terra-Cotta. 


BY THOMAS CUSACK, 


(Continued.) 


HE two Doric columns described in a preceding chapter were, 
7 we presume, introduced chiefly with the view of affording 
some visible means of support to the sub-cornice resting upon them. 
The word visible is used advisedly, for the invisible has been pro- 
vided in the manner shown at Fig. 33. This occurs at the fourteenth 


J——|L_] 





SCALE or FEET. 


FIG. 33. 


story of Fig. 34, which is the Central Syndicate Building, Broadway 
and Pearl Street, New York. The member referred to spans a 
recess of some depth, and of two stories in height, which, in its 
turn, becomes a central feature of the frontage overlooking that 
famous thoroughfare. Just why the least flexible of the classical 
orders should have been chosen, in an effort to clothe and embellish 
an avowedly unsympathetic anatomy of steel, would, we suppose, 
admit of more than one explanation. On that point, however, we 
are not inclined, at this moment, to hazard a conjecture. Suffice it 
to say that the effort Aas been made, and that, too, under circum- 
stances sufficiently exacting to exhaust the resources, if they did not 
tax the complaisance of most architects. 

Our concern at present is chiefly with the cornice, and most of 
what is said applies to the upper stories of this building. In dealing 
with these, there may be a doubt as to whether the designer had any 
very definite object in view; but the doubt is a reasonable one, and 
of it he shall have full benefit. We shall, therefore, assume that it 
was his intention to create, at an altitude of 200 ft., an effect pro- 
portionate to that obtained in classical examples at about one fifth 
of that height. If he has fallen short of this ideal, no one will 
attribute his failure to a lack of ambition. It was certainly a lofty 
one, however hopeless of attainment. He has not, it will be observed, 
attempted to do this by a relative enlargement of all the moldings, 
but by a redistribution and repeated use of the orthodox members, 
arbitrarily assigned to new situations. Thus we have the architrave, 
frieze, and cornice of the Doric order combined; and, as a single 
member of 6 ft. 8 ins., it is made to serve as an enlarged architrave. 
What would ordinarily have been the frieze is utilized as the fifteenth 
story; the piers taking the place of triglyphs, and the windows be- 
coming metopes, minus the ornament. On top of these comes the 
actual cornice, with a projection of 5 ft. 9 ins., making a total of 
some 20 ft, from soffit of architrave, or about one tenth of the entire 
height from grade level. 

What the ancients of Athens, or their less scrupulous successors 
of Rome might have done, or left undone, in the face of such a prob- 
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lem has been discussed with avidity among architects. This subject 
would seem to possess a peculiar fascination, and being still an un 
settled one, it has been rediscussed by the wise men among them, 
with special reference to this building. Niné months or so have 
elapsed since its completion, and up until date of writing they have 
not, so far as is known, agreed upon a verdict. The prevalent im 
pression is that upon so remote a contingency it would be idle to 
speculate, at which status, the question may be allowed a long rest 

The Greek architects belonged to a classical era in the world’s 
history, while it is our lot to live in an age of iron. They had their 
own problems, which they solved to their own satisfaction, and to 
the admiration of succeeding ages. Their talents found sufficient 
vent in the pursuit of subtle refinements, and when these reached 
the acme of human perfection “a deep sleep” fell upon them 
Should they awake in this commercial age, the perplexities of the 
situation might worry them more than they appear to have done 
the up-to-date designer of this modern office building. He, we 
doubt not, consoles himself with the reflection that they have 
been a long while dead, and so are not likely to turn in the 
sarcophagi over this latest, though not least daring transposition 
of their exquisite detail. 


In consideration of what has been said, we give a number of 


details, as drawn from the models, all of them giving an accurat 
representation of the work as executed. Most of these may be 
left to speak for themselves. In the main cornice (Fig. 38) cet 
tain peculiarities in the design made it necessary to devise 
somewhat different method of construction from that shown i 
previous examples. This change is made imperative 


absence of modillions, which, among other things, serve 
ceal the inverted Js, heretofore used as cantilevers. The 


of the soffit being now exposed, the iron supports must 


serted some distance from the surface. Instead of J sectio 

now find it expedient to use 5 in. 12 lb. I beams, for 
exact counterpart is molded in the ends of each bloc! [hese 
soffit blocks are made in one piece, with a hole in the cente: 
which the rosette is keyed at the time of setting. In the settir 
of this cornice, different methods of procedure must be resorted to 
Of these we know of but two that are practicable, an etw 
them there is little room for choice 

If it be decided to space the cantilevers and make permane 


riveted connections with the structural ironwork, that may 
before the walls have reached 

their full height. They must, 
in that case, be spaced accu- 
rately to the dimensions fur- 
nished by, or previously agreed 
to with the terra-cotta maker, 
who, meanwhile, has his work 
too far advanced to admit of 
material alteration. It may be 
that he has it made, perhaps 
fitted to these figures, and 
ready for shipping on demand. 
They should likewise extend 
at right angles to the building 
line, resting on an unyielding 
fulcrum, and be adjusted to 
perfect alignment. We have 
reason to know that these 
fundamental conditions do not 
always receive the attention 
that their 
mands, 


importance de- 
The drawings sup- 
plied for this purpose may be 
complete, and as perfect as it 
is possible to make them; it 
does not by any means follow 





that the erection of the work FIG. 34. 
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will be equally so. The iron-workers, at least, have a stable material 
on which correct measurements may be made, and the holes punched, 
drilled This, of 


reasonable and consideration on their part; 


= | [u 


or, when necessary, with mathematical exactness. 


course, calls for care 
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soon as convenient. 
spread on each end of the block, which, when pushed together on 
the iron, leaves no unfilled crevices in the joint. 





in place temporarily by a bolt, to be replaced by the usual rivets as 


This allows mortar of sufficient stiffness to be 


But, whichever 
plan happens to be adopted, no extraordi- 
nary effort is presupposed, much less de- 
manded, from anybody concerned. In 
addition to the skill which most work- 
men claim as their stock in trade, a reason- 
able amount of cooperation and helpfulness 
is all that is needed. This, if not expressly 
stipulated in every specification, is tacitly 
understood, and is the essence of every 
contract. 

Beyond the points that have been 
suggested, there is but one criticism to 
make in connection with this cornice, and 
it, though the last, is not the least impor- 
The lions’ heads on the corona are 
too plentiful. They are good 
enough things in themselves, but it will 


tant. 
much 


be seen how easy it is to have too much 
A head on every third 
block would have been ample, and in this 


of a good thing. 


respect our example of last month comes 


\ | much nearer to the right disposition. 

77 Most of the moldings introduced into the 

onan earl I soffit are too small, and, consequently, also 
JU) I | too numerous. These small undercut 
WiC } members were put in at considerable ex- 
I . inn pense to the manufacturer, and the most 
— regrettable part of it is that when viewed 
FIC CORNICE BETWEEN 4TH AND 5TH STORIES, from the street they represent nothing, 

unless it may be so much wasted effort. 

‘ ‘ should be encouraged to cultivate. We are Ruskin was thinking prospectively as well as retrospectively when he 
fr saying that they are the only class of workmen to be wrote of things such as this being “ fused together in nebulous aggre- 

gs who are wont to excuse themselves by the use gation.” Fewer and bolder members, with sufficient cinctures to give 

f vor! r enough” or “good enough.” It is, neverthe- relief, would, we think, have been a decided improvement, and these 
ise these exploded maxims, and, what is worse, could have been had for the asking. The foregoing are faults for 
’ them far too frequently. A more rigid super- which no excuse can be offered, but if it be any satisfaction to those 
red in such matters, and where other in- responsible for them, we will say that they are in what may be con- 

ig engineer should be held to strict account sidered good company, architecturally. Such failings, if not com- 

urchitect. A few elementary lessons would not be amiss, as mon, are certainly not confined to this building. We know of cases 


n aid to memory, the more salutary if of a pecuniary character, and 


aught him at his own expense 


\ssuming, for the moment, that the ironworkers have done their 


part intelligently, the thing will be « 


the 


same xpected from the men en- 


trusted with the setting of terra-cotta. Their 


and, it 


that 


first requisite is a scaffold of extra width, 


added, of 


the hiacl : 
the blocks may swing clear of 


may be extra strength, in order 


the cantilevers and 
between them 


chief 


then slide in When this plan is 
drawback encountered is in 


the 


adopted the 


getting sufficient mortar into vertical 


We 


joints. 


fear there are cases where this difficulty was 


deemed a sufficient excuse for setting them dry. 


The terra-cotta manufacturer, however, can do 


much to invalidate this pretext by providing verti- 
cal grooves in the ends of the blocks. I nto these, 


cement grout should be run; it will find its way 


it will 
time filling most of the 


down as far as the iron, for which be a 


preservative, at the same 

interstices. 
The other 

all the c 


spective places, 


r,and perhaps better, plan is to have 
antilevers fitted and marked for their re- 
As each block 


of terra-cotta is bedded in position it is followed 


but not fastened. 


simultaneously by a cantilever, which may be held FIG. 





30. 





in which the size of the members began to diminish in inverse ratio 
to their height in the building. The smallest leaf used by one 
eminent member of the profession was withheld from the entrance 


vestibule and reserved as an enrichment for coping on the parapet. 
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TRANSOM IN WINDOWS BETWEEN 4TH AND 5TH STORIES. 
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FIG. 372 WINDOWS IN I2FTH STORY. 


It is difficult to account for this well-nigh unaccountable tendency. 
One explanation may be found in the fact that the average draughts- 
man views his work at too short a range, viz., the drawing board. 
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Let the physical eye follow the lines that are being made on paper, 
by all means, but let the mental vision soar to higher altitudes, and 
there picture the complete work defore the foundations have been dug, 
proportioning each detail to what it should appear when placed at 


any given height in the building. 
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BRICK EFFLORESCENCE. 


A GERMAN’S OPINION, 


brickwork 


an inaugural ad 


incrustation or efflorescence of bricks and 


i HE 
through weathering formed the subject of 


dress by Professor Gunther at the University of Rostock, North 


Germany. Mineral incrustations on walls are mostly white or gray 


ish, more rarely yellow or green —these latter being due to vana 


dium, a silvery brittle metal of rare occurrence. In appearance 


these incrustations vary, according to the solubility of the component 
salts, from floury or wooly powders to stalactitic masses; and they 
may result from various causes present either in the raw clay or 
introduced in the water employed in brickmaking, or from pyrites in 
the clay or fuel, or from the ash of the latter material; and the 
substances from the mortar, or combination of 


infiltration of soluble 


| 


the alkalis in the latter with the gypsum in the bricks; or, finally, the 


absorption of nitrates from the soil and from the air of ammonia or 


sodium chlorate (near the sea) may give rise to incrustation. Incrus 
tation may come either from the bricks or from the mortar. While 
incrustations of calcium carbonate do no harm beyond spoiling the 
appearance of the work, soluble alkali salts repeatedly dissolve and 
recrystallize in the cracks ultimately producing disintegrat 

To prevent these incrustations, pyrites, and sulphates can either be 
removed by the slow process of seasoning the clay by prolo 
exposure to the weather before making up into bricks, or by a g 
barium salts to the clay before burning, so as to produce the 

ble barium sulphate. Bricks should be very thoroughly burnt 

in this state they are less disposed to absorb the moisture necessary 
for the extraction of the soluble salts. The British Bri fer 
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The Art of Building among the 
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Romans. 
lated from the rench of AuGusTe Cuolsy by Arthur J. 
Dillon 


ARI LDIN¢ AND THE ORGAN ATION I THE WORK 
ING CLASSI 
HAVE reviewed the prin epochs of the history of Roman 
| construct ind the circumstances that attach it to the history 
e re yw wish to go a step farther, and, without stopping 
exte yt iuses that tur! istened or retarded the progress 
y, gO ick to the influences which the interior 
ut f ciety has ts method What part had free 
What part had slavery In what ways, from what parts of the 
the thousands of workmen who built the monu 
vhat it r efforts be utilized, and 
S$ tha we onsequ¢ referable 
1 ich er The condition of the 
g f t tion of the edifices as plainly 
S ‘ eir ins; and the rincipal 
the youl e lacking il the account of 
! t i t the institutions that 


) Vhos in mstantly recurs in 
it of the corporations or col- 
tions, the details of whose regula 
ed to transmit to us, and whose 
son of scattered docu 
ssion of privileges, sometimes a law on 
es or el obligations 
y se sts of titles as obscure as they 
x rar est lishe n each of the cor 
S n tragmentary sentences, a 
t i Ss, reg iting the 
ers These are truly ver ncomplete 
e unfortunate vagueness Of many ol 
tained from a review of the whole 
$s ind one fact of capita mportance 
ympiete e lence t S the existence 
VOR ‘ el separated trom the rest o! .oman society 
ral il organization and by a system of privi 
€ € 1 Ss I the ¢€ € S 
er, t rg uti s of recent date Before becom- 
ment of the centra ed mperial power the working 
1 5 i i io struggie to obDta recognition of their 
iction of their franchises; a struggle which com 
‘ e first days of Rome, and which was prolonged with 
es ior a period of ne tly e ght centuries; for it was 
idrian that the c« porations fin ully took a definite rank 
y gni ed institutior S, ind commenced to play that im- 
art the internal economy of the empire that was hence 
ic S 
Che rig of the workingmen’s corporations is confounded 
i the Koman state perhaps their creation must even be 
' : wieg work 
} : this cha 
' at the 
4 Ss A 
I ts 4 I iar kK ‘ 
} r Tr ph Bor ux 4 
li} Il. (Stuttgart 
: t ore than these rned work and I beg to acknow 





placed among those numerous things borrowed from Etruria in that 
period of peaceful organization to which historians give the name of 
Numa. Afterwards, when the attention of the Romans was again 
turned to war, the institution, temporarily overthrown, rose in a new 
form; the corporations that were able to assist in military works, in 
the equipment of the armies, in the manufacture and the maneuver- 
ing of the engines of war, became the important ones, and when the 
people were classed by centuries, the power of these corporations 
was so great that by themselves they formed two centuries, voting in 
the comitia with the first class of Roman citizens. This privilege, 
to be sure, was enjoyed by a large number of corporations which we 
could not investigate without going beyond the natural limits of this 
study, but there are several of them in which we are particularly in- 
terested; among others, those who worked in metal and wood took 
rank in these half-military societies, which, according to the expres- 
sion of Titus Livius, were soldiers by trade, though they did not 
bear arms 

The example of these first corporations, the ever-increasing in- 
fluence that they had in the Roman society greatly increased the 
tendency toward association among the working classes, and little by 
little all the trades of Rome were organized as corporations under 
regulations that made them similar in varying degrees to the corpora- 
tions instituted by Numa and Tulla. Objectionable above all to the 
last Tarquins, and to the aristocratic government that followed the ex- 
pulsion of those kings, the existence of these popular confederations 
was more than once in question; * but the spirit of association pre- 
vailed over the prohibitions of the patricians to such an extent that at 
the last years of the republic the whole of the workmen of Rome were 
formed into free societies, strongly constituted, and having, with or 
without the consent of the government, an organization that, to a cer- 
tain degree, put them beyond the control of the central authority. 

It would appear that the material advantages were rather the 
pretext than the real basis of these unions, and about the time of the 
civil commotions that preceded Augustus, the interests of the fac 
tions into which the Roman world was divided gave the working 
men’s corporations one of the principal elements of their power. 
They were animated by a seditious spirit, and numerous revolts (in 
which the name of Clodius, it is said, was mixed) finally moved the 
Roman government to a distrust of the principles themselves of these 
institutions. Prohibited under the rule of Cicero, in spite of the sup- 
port they had formerly given him, the corporations were reestablished 
by Clodius, who increased their number, admitted foreigners, and 
even slaves, and increased in them the unquiet spirit which forced 
Julius Caesar to again suppress them.* Only a few exceptions were 
made, through respect of ancient traditions, or on account of regard 
for general needs. The fate of the corporations who took part in 
construction, whether they were comprised in the condemnation, or 
whether their ancient origin and the importance of their services 
placed them in the small number of corporations which, the docu- 


ments say, were spared for the public good, is not known. 


Che original documents on the origin of these corporations are these 
Establishment of the corporations under Numa as peaceful organizations 
Plut., Numa, Cap. XV 
Plin., Hist. Nat., Lib. XX XIV., Cap. I. 
od l'ransformation of many corporations into semi-military institutions, under Tulla. 


Dinoys. Halic., Ant. rom., Lib. IV., Cap. XVII. 
rit. Liv., Lib. I., Cap. XLII 
d. Persistence of distinctions in favor of the corporations who aided the armies 
Digest., Lib. I., tit, VI., 1 6 (taken from a treatise, ‘‘ Militarum,” written about the 
time of Commodius) 
Among the concordant works on these documents, see the dissertation of Heineccius, 
De orig. et jure coll. et corp. apud Rom.,” and that of M. Mommsen, “ De coll. et sodali 
ciis,” p. 27, et seq.) 
Heineccius, ““ De orig. et jure coll.,” Cap. I., $9 
4 Some of the documents on which these statements are founded are these : 
st. Suppression of the corporations by Cicero. 


Asconius, in Corneliana Ciceronis, edit. Orelli, p- 75. 
(Cf. Cic., Pro domo, Cap. XXVIII.; and Q. Cic. De petitione consul., Cap. I.) 


rd Reestablishment by Clodius 
Cic., in Pisonem, Cap. IV 
3d Suppression by ‘ulius Czsar ; 


Suet., Jul., Cap. XLII 
(For the discussion of these documents see the memoir of M. Mommsen.) 
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However that may be, the frequency of the edicts published 
against the corporations during the period of a century shows what 
permanence the idea of association had. From Julius Cesar to the 
Emperor Claudius, three successive edicts confirm in turn the first 
interdictions.' Finally renouncing the direct contest against a ten- 
dency that increased in proportion to the efforts opposed to it, the 
emperors, little by little, placed themselves at the head of the cor- 
porations, and in order to dominate them, they profited, it seems, 
by the religious character which was found, as well as the idea of 
association, and the partisan spirit was found in them. 

Nero had himself made a priest of all the corporations tolerated 
in Rome,? and a great number of the corporations that had been 
overthrown were reconstituted under the open patronage and the 
somewhat perfidious protection of the 
Ceesars. 


pontifical power of the 
But the direction given to the workingmen’s corporations 
by the supreme authority was not sufficient to stifle the fear of them 
for any long period. Trajan tried, but in vain, to revive the ancient 
interdictions ; and during the first years of the second century there 
is the singular spectacle of a Roman emperor compelled to recognize 
in Rome the unions he is endeavoring to suppress in the provinces.* 


Hadrian was the 


first to understand the fruitlessness of the 


effort to stop the movement. He abandoned both the idea of sup- 
pressing the corporations and that of transforming them into simply 
religious societies; they seemed to him to afford valuable resources 
for the execution of the great edifices he was planning ; he saw in 
them a powerful instrument which he strove to put to profit in the 
interest of his vast enterprises. Henceforward the workingmen’s 
corporations lost their primitive character of free associations and 
became official institutions of the State, a fundamental change which 
marked, for the greater part of the working classes, the point of 
departure of an entirely new régime, of a condition of affairs whose 
developments fill the long period that elapsed from Hadrian to 
Theodorus.* 

The new condition imposed on the corporations of builders is 
indicated in a few historical texts, but it is most plainly marked in 
the regulation of Antoninus and his successors, while the definite 
form it took in the last period of the empire is shown in numerous 
texts preserved in the Theodosian Legislation. Aurelius Victor says 
(epit., cap. XIV.) that Hadrian has enrolled the building trades in 
“ Ad 


specimen legionum militarium, fabros, perpendiculatoris, architectos, 


cohorts, organized after the model of those of the armies. 


genusque cunctum exstruendorum mucnium seu decorandum, in co- 
hortis centuriaverat.” ® 

This testimony is made clearer, though the well-defined, original 
form leaves no room for doubt, by regulations which may be attrib- 
uted to the immediate successor of Hadrian. The jurisconsult 
Callistratus expresses himself thus, in summing up the measures 
taken by Antonine Pius in regard to the corporations : — 

“ To certain corporations immunity is granted ; these 
corporations are those to which admission is obtained by virtue 
of a trade, such as the corporation of smiths, and all those which 


have a similar origin, that is to say, which were established to give 


1 rst. Under Julius Cesar; 


2d. Under Augustus; Suet 


Suet., Jul., Cap. XLII. 

, Aug., Cap. XXXII 

Dio. Cass., Lib. LX., Cap. VI 

(This last document seems also to indicate the commencement of tolerance on the part of 


3d. Under Claudius ; 


the predecessor of Claudius.) 


2? Orelli, Inscript. lat., No. 764 (note); I have taken this from the paper of M. Belin de 


Launay in the Acts of the Acad. de Bordeaux, 1867, rer tri. 
3 Prohibitions ;: Plin., epist., 
De Czxsarib , Cap. XIII. 


Lib. X., 42 and 43. Recognized corporations: Aurel. Vict., 


4 It may be said in passing, that this change in the character of the corporations, which 
commenced by being tolerated and ended in being obligatory, explains a certain lack of agree 
ment between the juridical documents in the Digest. Taking the oldest of these texts, those of 
Gaius, for example, the workingmen’s corporations are almost invariably presented as toler 
ated associations (see in particular Dig., Lib. III., tit. IV., |. 1). On the contrary, taking the 
constitutions of the fourth and fifth centuries, they all imply a different character to the 
corporations, that of obligatory associations. The means of compulsion which are cited 
farther on belong to this period, and sufficiently mark the nature and importance of the trans- 
formation that was made. 


5“ He had enrolled as cohorts, according to the model of the military legions, the 
smiths, terracers, the architects, and all that group of artisans who build or decorate. 
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the aid necessary to enterprises of public utility “ Ouibusdam 


collegiis vel corporibus quibus jus ceeundi permissum est, immunitas 
tribuitur: Scilicet eis collegis vel corporibus in quibus artifici sui 
causaunus — quisque adsumitur: ut faborum corpus est, et si qua 
eamdem rationem originis habent, id est idcirco instituta sunt, ut 
necessariam operam publicis utilitatibus exhiberent,” etc. (Digest 
Lib., tit. VI., 1. 5, 

I thought I 


12).° 

should give this curious document in its entirety, 
for it defines both the kind of servitude imposed on the corporations 
and the reasons for giving the privileges that were granted to then 


in return. The privileges enjoyed by the corporations were abov: 


all a recompense for the duties that weighed on them. The emper 


ors had to recompense by indemnities the extremely onerous obliga 


tions that bound the members of a corporation to give thei 


services 


in this manner whenever a public necessity demanded their assi 


ance, 


This was the fundamental idea on which the workingmen’s co 


porations rested, but it will be of interest to go beyond this genera 


ity, and endeavor to fix the nature of the requisitions which thei: 


members were compelled to meet, the character of their immunities 
and the principal points of their internal organization 
The servitude imposed on the corporations did not consist of 


the obligation of giving their work to the State gratuitously, but only 


of the obligation of giving it; it was an infringement of persor 


liberty, nothing more, but none the less a serious infringement wl! 
judged either by the importance of the compensation given 


1inst the men 


by the severity of the penalties decreed ag 
porations who should endeavor to escape the charges 
by flight.’ 

It was no less a matter than that of placing one’s se 


at the discretion of the State, of continu: 


where the corporation did its work, and of 


iccepting as the 
“these services whatever the State was pleased to gra 


can be seen, essentially a dependent condition that has 


one point in common with that of the 
still, with that of 


those singular dignitaries of { ist 
empire, who, under the name of curials, wer vel 


under ruinous conditions by 


from no matter what point of 


been based entirely on a 


system otf servitude partia re i 
privileges. 
But the members of the corporations were more tort 


respect than the classes to which we have ist compa 


the immunities granted to them in return for 


} 


were a less illusorycompensation. Their privileges ¢ 


absolute exemption from all public taxes, from all municipa 


and from all extraordinary imposts ; 


they were not s ect 
corvée, nor to military service, and were entirely free from t 


densome impositions which, under an infinite variety of na 


crushed the other classes of Roman society. 


Apart from these advantages, the workingmen’s corpo 
ceived from the State a gift of lands whose revenue was 


the remuneration for their services. The lands compris« 


his enunciation, taken from a 


and made still clearer by Majorien, wh how 


compelled to live in their own cities in rd to Ww 
and at the 


[V., tit. I 


pracedentium 


lernis ViK thus 
Theod., Lib 


vanda 


request of the curia hy “r 
This is the text of the co 
sunt 


qua legum precipit auctorit Y 


tre serenitatis adjungit, ut collegiatas opera atria alter ! 
tione prabentibus, extra territorium civitatis sua habitar t 

7 Novell. Maj 
, it may be confirmed 
Novell. Theod., Lib. I 
Cod. Theod., Lib 
1. 16 


& 


previously cited, is a sufficient t! N Maj., tit. I 
yy these works 


tit. XXVI 
XIV., tit. IL, 1.4. Lib 


more 


ist. 


Novell, Theod., | L., tit 
2d. Exemption from municipal duties. This is at 
Theod., Lib. XIL., tit. I 


3d. Exemption from taxes or extraordinary imposts. Co 


Exemption from military service 
least probably establishe 


, where the two kinds of duties seem to be considered equiva 


4th. Exemption of minors. Digest., Lib. XXVII., tit. L., 1. 17, §2 
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its endowed employees, produced directly the provisions necessary 
for the support of the people (fésfores, suari, etc.), undertook all 
transportation (wavicularii, vecturarié, etc.), and built its monuments 
(structoris, tiguarit, fabri, etc.); a strange system which wiped out 
private enterprise and competition, and which substituted for the 
spontaneous workings of industry, the machinery of an immense ad- 
ministrative hierarchy which commenced at the emperors and ended 
at the lowest workman of the large cities. 

It can be seen that it would be a serious error to regard the 
services of the corporations as gratuitous; their endowments and 
their privileges were a first recompense, but they had also in many 
cases a further one which was regulated entirely by the importance 
of the services rendered. I found the proof of this in the curious 
constitutions that regulated the corporation that was bound to sup- 
ply Rome with the lime necessary for its buildings, the “cadcis 

«tores.” Their pay, following a widespread custom of the empire, 
was not in money but in kind, an amphora of wine for three wagons 
of lime; the carters who transported the lime (also functionaries of 
the Roman administration) received an amphora of wine for every 
2,900 lbs. of lime, not including the income from their endowed 
lands, and the preduce of three hundred oxen given to their corpora- 
tion (Cod. Theod., Lib. XIV., tit. VI., Ll. 1). 

It seems, then, that the Roman society recognized the state of 
subjection which it imposed on the corporations by immunities or 
permanent gifts, and recompensed each service rendered by a special 
salary. These benefits, however, reasonable and seemingly equi- 
table, were far from being sufficient to repay the services at their true 
value; they were, as the Code says, but consolations (sodatium) 4 
which served to lighten the heavy obligations. The State reserved 
the right of fixing the payments of the forced contractors of its 
works, and the amounts it paid were but a small recompense, and 
dissimulated but poorly the semi-slavery. The greater part of the 
expenses of the city were in reality borne by the corporations; and, 
to use the language that was used by an illustrious Roman citizen in 
a petition to the Emperor, “ The ancient privileges were bought at a 
great price; their so-called immunities are paid for by perpetual 
slavery.” 


( Continued.) 


FREEZING TEST FOR BRICKS. 


(2 of the most important features in structural materials of 
all 


kinds is their permanence under the influence of atmos- 
pheric influences. Of all these perhaps the one that exercises the 
greatest mechanical effect is frost, which tends to disintegrate bricks 
and stone by the expansion in the act of freezing of the water 
enclosed in the pores, with a consequent separation of particles or 
flakes when thawing ensues. Probably very few of your readers have 
ever thought of testing the permanency of their goods under such 
conditions ; the winter time provides a seasonable opportunity, and 
there is no reason why every manufacturer should not, if we have 
frost enough, be able to ascertain to what extent his goods will stand 
frost. This can be determined by a very simple test, namely, by 
direct freezing. Let typical samples of the goods be chosen during 
frosty weather, and saturated with water, and then alternately frozen 
and thawed a dozen times or more. Now, if the samples to be 
tested are weighed dry, and the loss of weight by exfoliation deter- 
It would be 


possible to create a standard of permanency by counting a given 


mined also on the dry samples, the thing is accomplished. 


percentage of loss as unity (this would have to be chosen arbitrarily) 
and then referring other percentages of loss to it. Thus might be 
created a scale of permanency, and when about to enter into a con- 
tract, this might be referred to just in the same way as the resistance 
British Brickbuilder. 


to crushing strain is now quoted. 


4Cod. Theod., Lib. XIV, tit. III, lL. 19. 


5 Symmach., Lib. X., ep. 27: The “ report” from which I took this citation forms one 
of the most interesting and most complete pictures the ancients have left us of the posi- 
tion and condition of the corporations of the workingmen of the Roman empire. 








Fire-proofing Department. 





DETAILS OF FIRE-PROOF CONSTRUCTION WITH 


BURNED CLAY. 
BY PETER B. WIGHT. 
PARTITIONS AND WALL FURRING. 


OLLOW-TILE building blocks were invented and patented in 

a this country by the late George H. Johnson, about the 

year 1872, the purpose of the invention being to construct round or 
square grain bins in elevators; though numerous forms of rectan- 
gular hollow blocks had been made in France before that time. 
The feature of Mr. Johnson’s invention was to cramp the blocks to- 
gether with burned clay cramps, the blocks being set on end. Thus 
when the courses were set with broken joints the cramps were con- 
cealed. An added strength was thus given to grain bins which are 
But the 
was of doubtful utility and 


subject to great lateral thrusts. 
invention 
added to the expense of partition work 
when used in buildings. It was used for 
a considerable time by the company which 
continued Mr. Johnson’s work in Chicago, 
but has since been abandoned. One of 
these partitions is shown in Fig. 1. 

The first hollow block used for parti- 
tions in New York and the Eastern States 


in the early 70’s was 4 by 6 by 12 ins. in 





size, with two longitudinal holes. The 
thickness of the clay was % in. for hard 


FIG. I. 


tile and % in. for porous tile. One of the 
These were used for both 4 in. and 6 in. 


partitions, and are still the standard article of manufacture by some 


latter is shown in Fig. 2. 
makers. But they make the partitions unnecessarily heavy, and are 
The tiles for 
partitions made by Johnsdn were to by ro ins. without any cross 
webs, and % in. thick. 


more expensive to set than larger and lighter blocks. 


In 1881 partition tiles were used at Chicago 
which were 12 by 12 ins., with one and two cross webs. They were 
only % in. thick and made of hard fire-clay. An illustration of these 
They were generally laid on the side, though, being 


square, they could be set on end, like the Johnson tile, which was 


is given (Fig. 3). 


frequently done, especialiy where the partition was very high or sub- 
jected to great weight, as in the surrounding of an elevator shaft. 
At angles they were always set on 
end. Greater care and a little more 
expense is required in setting par- 
tition tiles on the ends. 
is also the best when the partition is 


This method 


not to be plastered, as when they are 
set on the side it is impossible to fill 
all the vertical joints. 
does not apply, however, to the 4 by 
6 blocks, which are laid like large FIG. 2 


This remark 





bricks, and have more surface at the 
ends to hold the mortar joint. They, however, show the holes at the 
angles of partitions which have to be filled with mortar. Hollow 
partition tiles may now be had for partitions 2, 3, 4, 5,6, and 8 ins. 
thick, and 12 in. partitions may be had by setting 6 by 12 in. tiles on 
the flat side. This is a handy way to build light fire-proof vaults in 
buildings where there are sufficient foundations. 

The thickness of partitions in practise is regulated by the 
heights of stories. A 3 in. partition can be safely built to 12 ft., 
a 4 in. to 16 ft., and a 6 in. to 20 ft. in height. I advise that these 
be the outside limits, as there is a possibility of careless workman- 
ship that has escaped detection. I was once required by an archi- 
tect to build the 3 in. partitions in a story 16 ft. high, he taking the 
responsibility. They were tested by severe shaking before the 
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doors were put in or any plastering was done, and though very 
elastic we could not pull any of them down by hand, and they are 





Ginow Partition, 


4 .ncn PaRTrrion SAincH ParrirTion 


FIG. 3. 
there to-day.. The length of any one straight section of a partition 
is a more important element than its height, and judgment must be 
used in every case. I have built a 3 in. partition around two sides 


of an elevator shaft, 120 ft. high on girders in the cellar, the tiles 


being set on end; the weight at the bottom course was about 1,5 
lbs. per lineal foot. This was only 94 lbs. per square inch of tile area 
It is customary in St. Paul and Minneapolis to build the parti- 


tions in office buildings, having stories 10% ft. in the 


clear, with 
2 in. porous tiles. The tiles are 8 by 12 ins. and abundantly strong 


When they want 


to cut out additional doors between rooms the carpenter does it with 


when set in good mortar tempered with cement. 


asaw. Two-inch partitions of hard hollow tiles have been recently 


The same tiles are also used for wall furring 


> 


building out architectural shapes around columns, and boxing in pipes 


built in Chicago. 


When book tiles were first used for roofs it was found 


same die would make a square partition tile which was very usef 


under certain circumstances. It was possible to give greate1 


to long partitions without lateral supports by setting them on the 


side. The tiles, breaking joints, could be built up toa 


even without mortar. This led to making 4 in. book tiles for part 


tions. These have been used considerably in the ¢ tral ites 

not at the East. An illustration is here given (Fig. 4 \nother 
was made of tiles of this section: wood blocks 1 i thick we 
mill-worked to fit exactly between the joints of these tiles, and cut off 


to the length of the tiles. They were used only between tiles set 


courses on end, wherever nailing was required. Thus, where 
there was to be wooden wainscoting, the first and fourt! 

were set on end with wood blocks between which were as immova 
as the tiles. These blocks should never be used in the 
the tiles are set horizontally. 


Two questions of importance are to be considere 


partitions : the first is securing them to the walls and ceilings, and the 
second is the treatment of openings The simplest and best way to 
secure partitions to brick walls is to drive large cut nails (not wire 


nails) into the joints of the brickwork on top of each course of tiles 
before setting the next 

course. The heads of 
the nails will then come 
between the courses. 
Cut nails are better in 
mortar or in porous 
tiles because they are 
of wedge shape. 
Nothing more than a 


ca 


few wooden wedges at > 
the top is of any use. 
It is best to set parti- 





tions in the lower stories 





first and work upward. 


BindhPartilion  4incw Partition. 


FIG. 4. 
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The weight of the par- 


titions on each floor 


















































Wil add 


pressure on the partitions of the floor beneath ; 
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to the deflection of the beams of that floor, and thus bring 


while, if the partitions 
on the upper floor are 
set first, the setting of 
the partitions of the 
floor beneath it will pull 
from the 


them away 


ceiling. In _ buildings 
with wooden joists no 
dependence can be had 
on securing tile parti- 
tions at the top. They 
will always settle down 
and show acrack atthe 
ceiling line unless they 
ire set on steel beams. 
It is best for hre-proo! 
ing purposes n every 
case to set partitions 
after the ceiling 
brow 1 Coatret 
The greatest faults 
to be found in hollow 
» partitions are in the 
methods used for build 


ing doors and windows 


them First. of all, 


the top of a door should 


ilways be covered with 
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Mortar and Concrete. 





LIME, HYDRAULIC CEMENT, MORTAR, AND 
CRETE. VI. 
BY CLIFFORD RICHARDSON. 
THE ROSENDALE CEMENT 


out Creek from 


CON- 


INDUSTRY. 












A GREAT anticlinal fold, extending along the valley of Round- 


the Hudson River to the south and west for 


many miles, brings to the surface a series of cement rocks which is 


the source of the raw material for the great Rosendale cement in- 


dustry ; 


an industry which, as has been shown, supplies the Atlantic 


Coast with over three million barrels of cement a year, and which in- 


cludes the mills of one company, alone able to turn out seven thou- 


sand barrels of cement a day. 


The rock of suitable nature for cement making consists of two 


ao I 
beds, one lig 


hter in color than the other, which are separated by from 


6 to 12 ft. of rock, not sufficiently argillaceous for making cement. 


[he average thickness of the light rock is 11 ft., and the dark rock 


2t it. 


surface, and obtained in 


a dense and unaltered condition. 


They are now quarried at a considerable depth below the 
A col- 


lection of the rock from quarries, working at three different depths, 


made especially for the purpose in May, 


( omposition ° 




















UPPER OR LIGHT STRATUM, 
Det Nearest Medium 
p Surface. Depth. 
oarser than 
( arser than Sie 2.2 
Coarser than 5 eve ° 1.7 
Loss on ignition . . » 3800 z oO 
Ins« ein H . I 8 22.68 
Total Alumina and I: Oxide 5.50 7 62 
Total Carbonates wi s 72.70 
arbonic Acid, Water . 8 36.go 
Lime CaO, soluble 26.6 23.60 
Lime CaO trace trace 
Magnesia, s eo. o 13.70 
Magnesia, ins 79 88 
I 15-79 
Alumina 1.04 1.88 
Alumina, insoluble . : ‘ 80 
I a 3.95 
Iron Ox s e 1.52 i 
Iron Ox 8 € 40 74 
a 1.9 
a . I 16, 6f 
Si c Acid 8 13 
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Loss on ignition . se « gets 36.28 
Insolu H¢ ° ~ @ 6.62 22.90 
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Total Carbonates 70.20 66.< 
Carbonic A Water, etc. ° 84 26.28 
Lime CaO ble 22.1 
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Magnesia, solubk ‘ 13 90 12.07 
Magnesia, ins rhe 83 ) 
Tota ‘4 
\ mina, soluble . . . 1.12 y2 
Alumina, insoluble . x to ‘ 3.68 4.38 
Tota ‘ 4.8 
Iron Oxide, solul 4 2.70 
Iron Oxide, insolubl R¢ 
lo 4.2 
Silica . “ 18.40 16.22 
Sulphuric Acid . eo ks ! 2s 


14-58 
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Mm 


Deepest 





Deepest 


1.2 
5 
3 
34-60 
25.06 
7-75 
73 3° 
34.60 
22.01 
trace 
13 5 


2.95 


2.58 
2.26 


1.2 
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ww 


18.48 
trace 


1897, had the following 


nw 


16.13 


2.94 


The hydraulic limestones of the Rosendale cement formation 


are seen to be somewhat variable in different localities and at differ- 


ent depths of the quarries from the surface. 


The upper or lighter 


stratum or bed is richer in carbonates than the lower or darker one, 


and, of course, poorer in silicates and oxides of iron and alumina. 


The nearer to the surface the quarrying is done the greater the 


amount of carbonates in the lighter stone, and the srhaller the amount 


of silicates. 


This surface stone seems to be the most. inferior in use. 


It is, however, mixed with the rock from the deeper quarries, having 


the most silicates, so that a proper average composition is obtained. 


All the cement rock contains much magnesia, from 15.06 to 12.07 


per cent., but, fortunately, the silica and alumina are not, as a whole, 


deficient in amount, so that none of the strata are rejected. 





They 








require careful combination and proper burning, however, and their 
composition being so variable should be frequently determined by 
analysis, as a control. The best cement produced from this rock 


may be regarded as the highest standard of what a natural cement 
should be. 


BURNING OF NATURAL CEMENT. 


Natural cement is burned in much the same way as lime. The 
kiln commonly used is the ordinary draw kiln, a structure of masonry 
lined with fire-brick, or an outer iron casing, or shell, enclosing a light 
brickwork the space between which and the fire-brick lining is filled 
in with sand or loam. These kilns are from 20 to 30 ft. high and 
from 8 to 12 ft. in diameter. They are arranged either singly, in 
pairs, or in banks, and have somewhat varied vertical sections. 
There is generally an increase in diameter from the top to a certain 
distance, and then a more or less gradual contraction to the throat, 
an opening at the bottom, or eye, through which the draught of the 
kiln is maintained and the burnt stone drawn. 

The peculiar forms seen in practise are characteristic of the 
localities where they are used. 

In some works flame kilns have been employed in which the 
combustion is carried on in furnaces outside of the main body, and 
the stone burned by the heat of the products of combustion. These 
kilns have no great application in the United States, as they require 
more fuel and more constant attention. Theoretically they are a 
much better form, as the finished cement is not mixed with the fuel 
ash, and the burning is more regular. The cement produced by 
them is found, however, not to be so much more satisfactory as to 
repay the extra cost. 

Ordinary kilns hold enough stone to make from 300 to 600 
barrels of cement of 300 Ibs. each. They are charged with alternate 
layers of stone of suitable size, and coal. The size of the rock de- 
pends upon the ease with which it can be calcined, and the degree 
required for producing a good cement. It is at times uniform, or a 
certain proportion of finer material may also be added to prevent the 
too free burning of the kiln. 

The proportions of fuef and stone vary very much. From one 
quarter to one eighth of the weight of the stone in coal is used. 

The regulation of the temperature and time of burning is ac- 
complished by varying the amount of coal, the size of the pieces of 
rock, the draught through the kiln, and the length of time between 
each drawing. The amount of coal and the draught are, of course, 
the principal factors in the burning. For hard burning more coal is 
used, for quick burning less, and more draught. 

In burning the Rosendale cements there has been no change 
in the form of kiln since the early days of the industry. The old- 
fashioned draw or pot kiln is still in use, the eyes of two kilns open- 
ing into the same drawing pit, and the kilns being arranged in banks 
of six or more. The fuel is fine anthracite which is charged alter- 
nately with the rock, about 4 ins. of the former and 18 to 20 of the 
stone, which corresponds to about four and five tenths to five times 
more stone than coal in volume. Gilmore states that at the Ulster 
County cement works 3,500 lbs. of coal burns 30,000 lbs. of cement, 
which would be equivalent to over 40,000 Ibs. of rock, and a proportion 
of over twelve times as much stone by weight as rock. 

The kilns are drawn twice daily in the Rosendale district, begin- 


ning at 5 A. M., continuing until the rock gets hot, and again in the 


afternoon. At night the kilns are heaped up, and are burned down 
by morning. From 1 cu. yd. of rock nine barrels of cement are 
ground. 


In the Potomac Valley and in the West bituminous coal is 
used in the same way. The custom there is todraw but twice a day, 
with the limestones free from magnesia, while at Fort Scott, Kan., 
small drawings are made every four hours. For each stone and each 
kind of fuel and form of the kiln the best proportions must be learned 
by experience, and it is not always possible to learn them from the 
manufacturers. 


If the kilns are not properly charged and watched they may burn 
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too quickly and freely, or, not having sufficient draught, the stone 
will be burned too little or unevenly, and the quality of the cement be 
inferior. Some rock, under careless regard of conditions, will be 
over and some underburned. 

Finally, there is such a difference in the way various hydraulic 
limestones ought to be calcined that they should each properly be 
burned in separate kilns, where strata of different composition in the 
same quarry are in use, and the product then mixed in the most 
desirable proportions. Economy and carelessness, however, seldom 


permit of this refinement in practise. 
TEMPERATURE OF BURNING, 


What the suitable temperature and length of time of burning 
any particular stone may be depends on its composition as well as on 
its physical properties, density, and state of aggregation. 

With a good stone, with medium percentages of clay, of fine 
grain and good density, a gentle and rather prolonged burning is 
best. The carbonic acid should be nearly, but certainly not entirely 
removed from its combination as carbonates, yet no signs of sintering 
or clinker should appear. 

When the insoluble part is more silicious than clayey, and espe 
cially when it is rather coarse, a very gentle and prolonged heat is the 


best to enable the lime to slowly combine with the silica 


When the insoluble matter is clay, and this is present at all in 
excess, a sharp, quick heat is found most desirable. The higher th 
amount of insoluble matter or silicates in a hydraulic limestone the 


more carefully it must be burned and the lower the heat must be 


Rocks of this class, when overburned, are liable to crack and blow o 
setting. 

When magnesia is present in large amount the rock car 
burned in two ways, either below a red heat sufficiently to expel the 
carbonic acid from the magnesian carbonate, and to a smaller degree 
from the calcium carbonate, which gives a cement of considerable 
hydraulic activity; or it may be very strongly burned until 
draulic activity of the magnesia is destroyed. The latter tho 
seldom or never followed in practise, as it is difficult to regulate and 


not universally applicable. 

The smaller the amount of clay and silica in magnesian ro 
the more moderate must the burning be, until finally a dolomite wit 
no clay is reached, which, with light burning, will yield a mixture of 
magnesian oxide and carbonate of lime which has very considerabl 


hydraulic activity. 


Magnesian cements deficient in clay, which approach hydraulic 
limes, if not burned carefully, are, however, very apt to expand a long 


time after use. 

In the Rosendale limestones of Ulster County, New York, a suit 
able amount of clay is found, and this, together with the density of 
the rock, gives the cements made from them their desirable proper 
ties, as distinguished from the Western New York cements, w! 


are, most of them, scarcely more than hydraulic limes 


CHEMISTRY OF BURNING. 


In the process of burning cement stone the rock, at a low 
temperature, is dried out. At about 750 degs. Fahr. it begins to 
lose carbonic acid, although a continued bright-red heat is necessary 
for the complete conversion of the carbonates to caustic lime and 
magnesia. 


A porous stone burns much more easily than a very 


dense one. The best hydraulic limestone requires, therefore, longer 
burning than the inferior material. The rate of burning also 
depends on the size of the fragments and upon the rapid removal of 
the carbonic acid from the kiln, as in ordinary lime burning rhe 
amount of clay or silica in the stone has also an influence; the more 
of these substances present, the more difficult the burning. 

When the carbonic acid has been driven off in part the free 
lime, at the high temperature, attacks the clay and silica, combining 


with them to form new compounds having hydraulic energy and 
rendering them soluble in acid, although previously insoluble. The 


heat, however, in the process of natural cement making is not great 
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enough to bring about the combination of the entire amount of lime 
present with the silica and clay, as in the case of Portland cement. 


\ cértain amount remains uncombined, both free and as carbonates, 


ind the silicates and aluminates are not as basic, lime and magnesia 
not being present in these compounds to their full capacity, as they 
are in the artificial cements, where as much lime is combined with 
the silica and alumina as is possible, to form very basic compounds 
some free lime, and generally carbonates, are therefore present 
natural cement, and are characteristic of it. 
If too great a heat is used in burning, approaching that em- 
ployed in the Portland cement manufacture, compounds are in most 
nstances formed which have no hydraulic value unless the propor 


tions of the various constituents in the stone are approximately those 


required for that class of highly burned artificial cements known as 
Portlands, when such a substance may be formed. In the presence 
rf t lay overburned natural cements contain very unstable 
compounds which, while they may at first set on addition of water, 
eck later and y to eces. 
When there is an excess of certain elements in limestone, such 


iy enter into the reactions 
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The burning, it appears, has been so conducted that, while 
carbonic acid had been largely driven off,-the temperature was too 
low to permit of combination of the free lime with the silica, 
although unstable alumina compounds had been formed. The 
cement, therefore, blows. On reburning it, at a higher temperature, 
for a short time a normal magnesian cement was obtained. It con- 
tained then but 3.70 per cent. of carbonic acid, and but 4.70 per cent. 
of undecomposed silicates. This cement gained strength slowly but 
regularly, and, when properly burned, has been largely used in con- 
crete with great success. 


Tensile strength tests resulted as follows : — 


Neat at 1 day 82 

7 days 102 

= «= 252 

3 months 340 

6 358 

2 parts quartz 7 days 59 
a. ws 120 


3 months 238 
6 2585 


” 


No. 3. 


gave very low results on testing for tensile strength for the first few 


\ Magnesian Cement Deficient in Clay. This cement 


days after mixing, but soon gained rapidly, expanding, however, very 


> 


considerably at a greater age. Its composition was as follows: 
Loss on ignition, 6.00 
Silica and silicates undecomposed, 4.48 
Silica combined, 13.06 
Alumina and iron oxide, 5.01 
Lime, 41.79 
Magnesia, 29.60 


The cement is plainly deficient in silica and alumina and con- 
tains a very large amount of magnesia. It has been burned, 
apparently, quite hard, and is practically merely a dolomite cement 
which is weak at first, and afterwards, although attaining very con- 
siderable strength, expands. To obtain the best results with this 
cement it was, of course, necessary to burn it quite hard. The 


results of tests for tensile strength were as follows: 


Neat at 1 day 36 
7 days 230 
- « 400 


6 months Expands 


2 parts quartz 7 days 130 
2S 300 


6 months Expands 


This cement is used successfully for much work where the 
expansion in sand mortar does no damage, but it is hardly satis- 


factory to use such material. 





HARDENING AND DETERIORATION OF LIME 
MORTAR. 


BY H. K. LANDIS, E. M,. 


T frequently happens that specifications are very rigorous in their 
| requirements for the character of sand employed in mortars 
containing the best grade of lime, and very exacting in the propor- 
tion of sand to be used. This is probably due to the antiquated 
idea, held by some, that the sand actually combines with the lime and 
forms large proportions of silicate of lime. It is a fact that silicate 
of lime is formed in lime mortars, but not in quantities sufficient to 


Petzholdt 
found two thirds of 1 per cent. of the quartz sand added to lime 


make it the predominant factor in hardening of mortar. 


had combined with it in five weeks, while but one tenth that amount 
was found combined at the end of one week. Ina wall one century 
old 2.1 per cent. of combined silica was found, while this was in- 
creased to 6.2 per cent.in a mortar three hundred years old, although 


the original lime contained but 0.11 per cent. combined silica. The 








hardening effect of this silicate of lime is, however, insignificant when 
compared with the total hardening of lime mortar, for after several 
years there will be but half a per cent. of silicate of lime in the mortar. 

This silicate is not very stable because carbonic acid, a com- 
paratively weak agent, displaces it. Moisture favors the formation 
of silicate of lime, so that its formation begins from the time the 
mortar is mixed, and is comparatively rapid until the lime mortar has 
dried ; then carbonic acid gas begins to act, and as numerous obser- 
vations and analyses have shown, really displaces the silicate with 
carbonate, for scarcely a trace of silicate is found among the carbon- 
ate ; it, however, exists in the interior where the gas has not yet pen- 
etrated. 

The mixture of sand with lime is thus not the necessary condi- 
tion of hardening, for hard mortars can be obtained by mixing finely 
ground limestone or chalk with the lime. 
particularly in making the mortar more porous, thus permitting easy 
access of carbonic acid gas in counteracting the effects of shrinkage, 
and in reducing the cost of mortar. 


Its functions lie more 


Sand should be free from earth, dust, clay, or iron rust in order to 
permit the close adhesion of lime to it; this action is mechanical. 
It should be angular, as the mortar is thus not so liable to fracture 
along a smooth plane, which is thus one of greater weakness; angu- 
lar masses knit together and bind each other, and are also more elas- 
tic; the sharp edges of the silica sand do not form silicates to any 
noteworthy extent. The particles should be uniform in size and not 
too coarse, in order to avoid the occurrence of flat surfaces in the 
section of mortar which would be large enough to weaken the mor- 
tar itself, because the cohesion of lime for itself is greater than its 
adhesion to any large surface. Thus far a specification can reason- 
ably go. 

Not all mortars are equal setting; some become solid in a few 
days, while others will not be completely hardened in a century. 
When fresh mortar is exposed to the air it first loses part of its 
water, then begins to take up carbonic acid gas, which is given out 
by animals, and by vegetable combustion, and has its hydrate of lime 
changed to carbonate of lime. This absorption takes place gradu- 
ally, from the surface inward, and usually does not begin until the 
mortar has set; it is found that the proportion of water in fresh mor- 
tar — about 50 per cent.— is strong enough to prevent the formation 
of carbonate of lime, and to prevent the absorption of gas. If we 
place fresh mortar in a glass tube and fill it with carbonic acid gas, 
the mortar will be unchanged after many days, and the quantity of 
gas absorbed will be insignificant, while the same mortar exposed an 
equal time in air will have absorbed considerable gas. 

Suspend in a flask filled with carbonic acid gas samples of fresh 
mortar. At the end of a week it will be as moist as when put in, 
and will have absorbed less than 1 per cent. of its weight of gas. If, 
now, a dryer, such as strong sulphuric acid, is placed in the bottom 
of the flask, the same samples of mortar will absorb the carbonic 
acid gas in the flask at the rate of about 14 per cent. perday. A 
number of other experiments may be performed to show the same 
fact. If, however, we dry the mortar completely we obtain a very 
compact but very friable mass. Duquesnay says that in this state 
the mortar does not harden and absorbs no carbonic acid gas. A 
certain amount of moisture is thus necessary in the mortar. 

The formation of carbonate of lime is favored by drying slowly 
after setting, and this also favors the cohesion of the hydrate, since 
the particles which solidify first are surrounded by a solution of lime 
which on drying leaves its lime on the outside of these particles and 
cements them together just as the grains of sand are cemented to- 
gether in the formation of sandstone; this cementing is the more 
complete as the drying is slower, and thus one can explain the ex- 
treme solidity of masonry of the middle ages, which now must be 
blasted in removing. 

Gas penetrates smooth surfaces more slowly than rough ones ; 
in fact, the character of the surface exposed to the air has a very 
strong influence. In a block of lime which was examined chemically 


at the end of a year, the depth to which carbonation had penetrated 
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on a trowel-finished side, a rough-finished side, and a side which 
had been broken off, was in the proportion, respectively, of 3 to 7 to 
14, half the surface of a cross section being unatfected. This would 
indicate that the usual method of smooth finishing joints is not the 
best. 

Deterioration in mortars has numerous causes which depend 
upon both outside conditions and the character of the mortar itself 
It is assumed that stone and sand shall be used, which will be un 
affected by the ordinary agencies with which it comes in contact 
Precautions are easy to observe in this regard, but when we come to 
lime it is not so easy to prevent alteration. Lime is soluble in water, 
and if exposed to a current will be taken up by the water quite 
rapidly. When the mortar has somewhat hardened in air and is 
then exposed to still water the effect is inappreciable, for the lime is 
protected by a superficial coat of carbonate, and not only resists th 
dissolving action of the water but attains to considerable hardness 

Nitrogenous matter, such as manure or urine, can produce 
nitrates of lime under certain conditions of moisture and temperature 
This salt deposits as snow-white accretions on the stone or as 
superficial layer on the mortar, and sometimes resemble flakes of 
snow. Such salts are used in the chemical industry; their production 
should be discouraged, as they have a deteriorating effect on the 
masonry, making it liable to crumble. 

Efflorescences of another kind often appear on the surface of 
the walls, such as sulphate of soda, carbonate of soda, chloride of 
sodium, carbonate of potash, and chloride of potassium, which con 
tain the constituents of neither stone, brick, nor sand, and are hence 
attributed to the kind of lime used in the mortar 


rhe presence oi 


alkalies is explained by their existing in the original limesto 


vetore 

calcination, or that they are derived from wood and coal ashes whic] 
contain considerable quantities of alkalies; sometimes soil alkalies 
are brought in by surface waters and disperse through the walls 
leaving a white deposit on the surface when they evaporate 

Ammoniacal fumes are given out by many industrial 
as when tobacco waste is burned in fireplaces along w 
coke ; the latter furnish sulphurous vapors derived from the oxida 
tion of iron pyrites in the coal, which combines at the top of tl 
chimney with condensed water vapor and ammonia gases, forn 
sulphate of ammonia; this liquid in a short time causes the mort 
to disappear entirely. The use of salty water for slaking lime o1 
mixing mortar causes the formation of chloride of sodium and car 
bonate of soda (common salt and washing soda), which abso 
moisture readily and tend to constantly keep the walls d imp 
THE ELECTRIC CONDUCTIVITY OF CEMENTS AND 


BETONS. 


N a very interesting series of experiments made by Dr 
| and described in the -lectrotechnische Zechschrift a considerable 
amount of new information was brought to light 

He found that the electric resistance of a cubic foot of cement 
when dry, was about 144 ohms, which fell to 43 ohms after 24 hours 
immersion in water, while it rose to 820 ohms when exposed to a 
temperature of 212° Fahr. 

Sand and gravel increase the electrical resistance one part of 
cement to seven of gravel in a block having a resistance of 15,00 
ohms, which fell to 72 ohms when the blocks were wet, or rose to 


Fahr. 


If we allow for concrete an average resistance of 1,67 


megohms at 212 
ohms 
per cubic foot, one obtains an insulation resistance of about 1.2 ohms 
per thousand. In asphalt paving the loss of current through the 
asphalt is very small, so that where conductors are laid directly in 
the concrete they should be surrounded with asphalt cement. This 
cement is usually made, one half broken stone; gravel, free from clay 
or sand, 20 per cent.; asphalt, 12 per cent.; tar, 8, and mineral oil, 1 

per cent. These figures are important, not only as showing how 
current may be saved, but also in pointing out the conditions under 


which cement insulation may become a dangerously good conductor. 
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The Masons’ Department. 


SHALL THE VALUE OF EXTRA WORK BE 
DETERMINED? 


- Hk most irritating and troublesome questions which the archi- 
tect and contractor are called upon to consider are probably 


those of detern ig the value of extra work or work omitted. The 


lier! » th 


displays in the interest of his client on 
ther the pernicious habit of many con- 
velow and depend on changes to 
ike eir profit, are perhaps equally responsible for the trouble 
vely little experience to absolutely 
urried to completion 
without more o $ wes from the original scheme. And the 
ilterations from time to time, which affect the progress of the 


ered without delay and in accordance 


of this is that 





ect to verify the propositions of 
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complexity 
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e information which 


their own 
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i s almost impos 


detail which goes 


necte with any given 


S 
seeks expert advice. what mav 


rites prevent hj vetting 
prevents his getting 


: t ; r some reason, the person to whom the 

ngs up or pay off 

g S reas¢ y The simple truth is 

wher le ipon to determine 

r the work of! tractor, is one which is 

egree of satisfaction to both of 

t ‘ I fact has led some architects to insert a 

$ iking the a tect the sole judge of the 

m his decision. Th Ss 

efended as quite just or reasonable, 

yne time ned t elieve that even a solution as abso- 

irritations of a less 

severe thod : for ler this plan the matters can at least be settled 

all, w n some ways has an advantage over 

inner w so ofte volves perhaps a greater loss in 

W f ce s than would be ffered by the arbitrary decision of 

iat, if some method could be 
} 


devise wl the value of extras could be settled both promptly 

rly, the Iders who figure to do work exactly as called 
ginal estimate a fair and reasonable profit, 
vould be much more likely to be successful when in competition 


with those who pursue the opposite course. There are very few 


_ 
| 


architects of standing who would not prefer to give their work to 


the former clas it the apparent saving by the acceptance of a low 


1 } "1 ‘ 


vid is usually too much of a temptation to the client, who cannot be 


made to realize the economy of a just discrimination until he has 





paid out much more than the original saving in overvalued extras 
and undervalued omissions, : 

The satisfactory solution of this problem seems at first thought 
a difficult matter, but in reality it probably presents no more serious 
complications than many other questions which have been met and 
settled. With the knowledge which both architects and contractors 
have on this subject, it is to be hoped that their organizations will 
realize the importance of instituting a reform in this direction. 


CONTRACTOR. 





EDITOR OF THE BRICKBUILDER, 

Dear Sir : — May | trespass on your valuable space to ask for a 
bit of advice? I am erecting a building of which the first story is 
stone, and the upper stories of brick and terra-cotta. For con- 
structive reasons the masonry should be laid up in cement, but I 
do not dare to risk the staining which cement is so apt to impart to 
the stonework. I have been advised to put a certain amount of 
sugar in lime mortar and use the mixture instead of cement, and I 
have been told that the addition of sugar to lime mortar will produce 
a species of cement which will set up very nearly as hard as if 
Is this true? 


hydraulic cement were used. Can you give me any 


idea as to the proportion of sugar to use? And whether there is 
any liability of the mortar staining the limestone? I was advised by 
the mason to cover the back of the stonework with asphalt, but I 
hesitate to do so, fearing that the oil in the asphalt would work 


through and stain the stone. 


Is there anything else which can be 
used to advantage to prevent the moisture of the cement from the 
brick backing working out through the stone? 

\lso, in regard to the terra-cotta, it is to be what is commonly 
designated as white terra-cotta. In the last building upon which I 
used this shade of terra-cotta I find that the surface of the material 
is stained somewhat, and though the building has been finished for 
over a year, the individual blocks are not of the same tone, and none 
of them have come back to the color they presented before the work 
was set in the building. The terra-cotta was laid up with mortar 
composed of lime, with a very small proportion, I think one sixth in 
bulk, of Rosendale cement. I am afraid to use cement in the new 
work, Why should the light terra-cotta stain, or, why should it not 
regain its original color when dried? I feel that facts of this sort 
are pretty vitally connected with the use of terra-cotta, and should be 


glad of any advice you could give me. ARCHITECT. 


IN regard to the staining of stonework, Lefarge cement, it is 
claimed, will not stain the stone at all, but any other cement which 
is on the market at present, with which we are familiar, is liable to 
produce discolorations. The value of sugar as a component of lime 
mortar is an unknown quantity to us. It has been used repeatedly, 
but we are unable to give any exact information as to the quantity 
necessary to produce the best results. The value of sugar as a 
component of lime mortar lies in the fact that sugar unites with a 
portion of the lime, forming saccharate of lime, which is considerably 
more soluble than the ordinary hydrate. Consequently, the resulting 
mixture will form a more intimate bond with the sand. 

In regard to the staining of terra-cotta, it may come from one of 
several causes. We do not believe that cement can be trusted in 
any quantity in the mortar which is to be used for setting up light- 
colored terra-cotta. Even one sixth might produce permanent 
stains. Another cause of possible stains is due to the terra-cotta 
being improperly packed in soiled material. We know of one case 
where straw was used which had been taken from a stable where it 
had served as bedding for horses, and the owner of the building in 
question was for a long while at a loss to account for the vile 
yellowish stains which appeared on his terra-cotta. We believe, 
however, if pure lime mortar, the lime for which has been slacked at 
least three weeks before being used, is employed with clean, sharp 
white sand, and proper care is taken in the handling and setting, and 
nothing but pure water is used to clean off the surface of the terra- 
cotta, there will be no stains whatever on even the most delicate 
shades. 











The use of iron ties. is not advisable in connection with terra- 
cotta if extreme precautions are to be taken. Nothing better has 
so far been found than copper for this purpose, and if iron is used, 
even when thoroughly galvanized, it is liable to rust; and a very slight 
amount of oxide of iron is capable of producing serious stains in the 
terra-cotta. 

It must be remembered that it is not enough to lay up the terra- 
cotta itself with mortar from which the cement is excluded, but the 
brick backing must equally be kept free from the disturbing influ- 
ence, for it has been found that the staining qualities of the cement 
will penetrate through several courses of brick and affect the exterior 
surface of the terra-cotta. Furthermore, it is bad construction to 
lay up the backing of a wall with a different mortar than the front. 
The matrix ought to be the same in each case to insure equal shrink- 
age of the joints and to preserve the alignment of the wall. 

We refer the questions of our correspondent to our readers, and 
would be glad to receive any information on the subject. EDs. 


QUANTITY OF MORTAR REQUIRED FOR A 
THOUSAND BRICK. 


WRITER discussing in one of our exchanges the quantity of 
A mortar necessary to lay 1,000 brick, states that this is a 
point on which knowledge is essential before one can properly 
estimate the cost of brickwork. He says that the proportion will 
vary with the size of the brick and with the thickness of the joints. 
With the standard size of brick, which are 84% by 4 by 2% ins.,a 
cubic yard of masonry laid with % to % in. joints will require from 
-35 to .40 cu. yd. of mortar; or 1,000 bricks will require .80 to .go cu. 
yd. Ifthe joints are 4% to % in. thick, a cubic yard of brickwork 
will require from .25 to .30 cu. yd. of mortar; or 1,000 bricks will 
require from .45 to .55 cu. yd. If the joints are % in., as for pressed 
brickwork, 1,000 bricks will require from .15 to .20 cu. yd. of mortar. 
It should not be difficult for an estimator to be able to tell exactly 
the cost of the matertals required to build up 1,000 bricks in a wall, 
having the cost of bricks, sand, and lime at hand, including hauling, 
with the above data before him. It is a little difficult to tell exactly 
how many bricks a man will lay in a day of nine hours, as conditions 
vary, and some men are much more expert than others; but if well 
supplied with materials, and no scaffolds to adjust, and a long wall 
to work on, 1,500 bricks would make a good average day’s work. If, 
however, there are many openings to work around, and neat facing 
to do, from goo to 1,100 will make a good day’s work. In good 
ordinary street fronts from 700 to 900 may be counted, and in the 
finest street work, where there are numerous angles, doorways, or 
belting courses, from 150 to 250 may be considered a good day’s 
work. In large works, or where walls are very thick, a good man 
will lay from 1,500 to 1,800 bricks, but this is rather the exception 
than the rule. A good laboring man will mix mortar and carry it and 
bricks for the bricklayers, if mortar and bricks are not more than 25 
ft. from the building, and provided he does not have to carry water 
or climb a ladder. As the brickwork of a building rises, so does the 
cost. Whatever may be the figures obtained as the cost per 1,000 of 
laying bricks for the first story, 5 per cent. should be added to it for 
laying the bricks for the second story, and 12% per cent. for the 
third story, and a corresponding percentage for the work laid in 
higher stories. 





SURETY ON BOND OF CONTRACTOR. 


\ ) J HERE a building contract provides as a condition precedent 

to the final payment that there shall be no legal claims 
against the contractor for work or materials furnished, a surety on 
the bond of the contractor cannot enforce a lien for work or materi- 
als. He cannot be permitted to recover without violating his con- 
tract of suretyship, and he must therefore be held to have waived 
the right to file any lien in the face of his contract. — Supreme Court 
of Pennsylvania, 
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Recent Brick and Terra-Cotta 
Work in American Cities, 


and 


3 


Manufacturers’ Department. 

HICAGO. — Foundation walls are being constructed for a 
church which promises to be a very interesting piece of brick 
architecture. The designs of the architect, Mr. H. J. Schlacks, show 
the extreme dimensions of the building in plan to be about 108 by 
203 ft. The style is denominated by the architect “ late Romanesque 
Gothic.” The plan is a modification of the general Gothic type of 
the middle ages. The nave is 4o ft. wide between piers, while the 
aisles are narrow, and having no seats, serve for aisles only. 

The foundation walls are of rubble stone and rest directly on 


natural rock 15 ft. below grade, the same stratum which is more than 





TERRA-COTTA PANEL, MISSION LODGE HALL, SAN FRANCISCO, CAI 
Hermann & Swain, Archit 
Executed by Gladding, McBean & ( San Fra Ca 
100 ft. under sand and clay at the business center of Chicago, five 
miles from this St. Paul’s Catholic Church, which is located at 22d 
Street and Hoyne Avenue. All the walls are stone up to and includ 
ing a granite water table 18 ins. above grade. Above this wate! 


table all the walls are to be brick, built hollow. The entire exterior 
and interior, including vaulted floors and the lofty vaulted roof, are to 


be faced with special brick and terra-cotta of various colors. Several 


Jarge finial crosses are to be terra-cotta, and copings and other trin 
mings will be of the same material. The splay molded sills 
jambs of windows both outside and inside, the buttress caps, etc., and 
the vaulting as well as the plain wall surfaces are all to be of fire-clay 
stiff mud brick repressed and vitrified. The full-size diagrams of all 
these brick are being made in the architect's office. There are prob- 
ably fifty different special shape brick. The standard adopted for 
finished brick is 4% ins. by 8% ins. by 2,’ ins., the vertical mortar 
joints are allowed '% in., and the horizontal joints in. The archi- 





TERRA-—COTTA DETAIL, HUDSON BUILDING, 32 BROADWAY, NEW 
YORK. 
Clinton & Russell and A, F. Leicht, Architects. 
Executed by the White Brick and Terra-Cotta Company 
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LDING, BROADWAY, 


\ 


NEW YORK 


iilding look what it is, a brick build- 


esigning the terra-cotta ornament care was taken that it 
ul n of carved stone 
vork is to be laid in imported Portland cement mortar. 
rr g t aulted roof are solid construction, not iron 
ered with terra-cotta. Massive walls, instead of being 
\ less rete, are hollow, carefully laid with thickness 
it SE ads he result ougnt to be both strength 


As for color, the exterior is to be a mottled mahogany, 
5 é 


the interior is to be treated in light shades of buff mottled, and 


he mahogany color for trimming. Bricks are being delivered 


l now. 


lesign shows a simplicity and beauty of composition, and 


so large and imposing that one thinks he is looking at 


hiding 


costing a half million of dollars. 


Imagine, then, one’s 


ment when assurred by the architect that the church will be 


and completed for $75,000! It might be added that the 


struction of this building is intended to be as nearly fire-proof as 


possible 


ind sash tiie 


Che door frames are iron, while windows are minus frames 


the ol 


glass being set directly in the brick. 


Work on the new government building has begun in earnest and 
i 


being pushed seven days in the week, and nights as well. This 
excavation, a block square, busy with men, teams, and pile- 


V 


ing apparatus, is now the center of all eyes in Chicago. 
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CITY. 


perfectly proper, en- 
trusted to 
who have attained a 
reputation for carry- 
ing on work of that 
kind, 
fact that those men 
whose special study 
is smaller work, resi- 
dences, etc., are not 


terribly overworked, 


draughtsmen 


ing for jobs, which 


forthcoming to those 
who 
Among 


items of news are: 


office building at 35 
Broadway 


way. 


The Governor of Illinois has appointed the examining 
board of architects, the members being Mr. D. Adler, Mr. P. 
B. Wight, Prof. N. C. Ricker, Mr. Wm. H. Reeves, and Mr. 
Wm. Zimmerman. The effectiveness of the new law will de- 
pend in great measure on the efforts of this board. 

In the way of building items we note: A mill and ware- 
house $160,000, by Flanders & Zimmerman; a factory, $50,000, 
by J. H. Wagner; a fire-proof office and theater building, by 
Inland Steel Company, $65,000; Wells-Fargo stable, 
by M. L. 
& 


Krause ; a row of twelve stone houses, $90,000, by 


$75,000, 
Beers; Dormitory at Beloit, Wis., $30,000, by Patton 
by E. R. 
H. L, Ot- 
tenheimer; apartment building, $25,000, by Pond & Pond. 


N 


real estate trades, in this city is near may be inferred by the 


Fisher; Lehman apartment house, $200,000, 





EW YORK. — That the 


perity, or at least better times for the building and 


immediate outlook for pros- 


observant in connection with two very important kinds of 

transactions which have been the features of the past month. 
The first is the selling of private houses to those who will 

occupy them, This is the healthiest sign that has shown itself 


in the real estate market in months. Purchases of this kind 
mean that small investors in considerable numbers have en- 
The 


few sales already closed will inspire hesitating buyers to come 


tirely recovered confidence and are ready to do business. 


forward with some assurance, and with the great improve- 
ment in general trade, and the splendid condition of the stock 
and grain markets, there cannot but be, at least, the beginning 
of an active fall season. 

The second line of sales is not so gratifying. One of the 
leading New York papers is authority for the statement that 
New York has an oversupply of many kinds of structures. 
Flats and tenements there are in plenty, as thousands of va- 
cancies testify, and in small low-priced dwellings the demand 
hardly equals the supply. Looking back on the work of the 
past spring and summer, the casual observer would naturally 
think that the 
architects 
be 
but 


must very 


busy ; on 
inv estigation 
it isfound that 
this large 


work is, as is 


those few 
is a 


while it 


still 
look- 


there are 


probably be 


are worthy. 


the recent 





A  fifteen-story 


rTERRA—COTTA 


BUILDING, 
Jos. M. Huston, 


Executed by the Conkling, Armstrong Terra-Cotta Company. 


DETAIL, PRESBYTERIAN 
PHILADELPHIA, PA. 


for the 


estate of A. Hemen- 


; Architect. 
It will be a 





brick building and will cost $800,000, Clinton & Russell are 
the architects. 

The Medical Society of the county of Kings are holding 
a competition for a new club house to be erected on Bedford 
Avenue, Brooklyn, at a cost of $50,000. Drawings are due 
September 20. The building committee has appointed Frank 
Freeman, a practising architect, to be their professional adviser. 
This is not usually considered proper practise ; but in this case 
we can assure competitors of fair treatment, as the architect 
mentioned is one who holds the honor of this profession above 
all thoughts of personal gratification. 

A five-story brick business building will be erected on 
Prince Street, corner Marion, to cost $50,000. Richard Berger, 
architect. 

Howard & Cauldwell, architects, have made plans for a 
$20,000 addition to the Ladies’ Christian Union Building, 27 
North Washington Square. 

George Keister, architect, has planned a $40,000 addition 
to an eight-story brick and stone business building for Mr. J. B. 
Cole. 

G. F. Pelham, architect, has made plans for a five story 
brick apartment house on Amsterdam Avenue, to cost $70,000. 

Edward Wenz, architect, has planned three five-story brick 
flats and stores to be erected at Lenox Avenue and 113th 
Street, at a cost of $95,000. 

M. J. Garvin, architect, has planned two five-story brick 
flats and stores to be built on 171st Street. Cost, $55,000. 

Henry Anderson, architect, has planned a flat building to 
be erected on 115th Street, corner Seventh Avenue, at a cost of 
$90,000. 

Neville & Bagge, architects, have planned five five-story 
brick flats to be erected on 115th Street, near Lenox Avenue, at 
a cost of $115,000. 

C. B. J. Snyder, architect, has prepared plans for a five- 


story brick public school, to cost $220,000. 





T. LOUIS. — The revit¥al of business throughout the en- 
S tire West, and the improvement in local realty circles, 
although not affecting the architects much as yet, offers consid- 
erable encouragement, and it seems to be the feeling with every 
one that next year will be a busy one, and that work will com- 
mence early in the season. 


During the last few months there has been a gradual in- 


crease in the value of the improvements that have been made, which 
have been of the character of flats and small residences in the outly- 


ing districts, but now the improvement or alteration of business 
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RESIDENCE AT MADISON, N. J. 


Joring & Tilton, Architects. 
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DUNN BUILDING, BROADWAY, NEW YORK CITY 

Geo. Edw. Harding & Gooch, Archit 

houses, and the building of additions to factories, seems 1 e at 

tracting considerable attention. Many of these improvements are of 

considerable importance; as, for instance, the alterations in the 
Southern and Hurst hotels, the erecting of a $9 
factory by the Curtis Manufacturing Compa 
$100,000 plant by the Brecht Ice Machine Company 


in North St. Louis, and a large ice factory by th: 
Anheuser-Busch Brewing Company 

Work has also been commenced upon several 
buildings where it was suspended last year on account 
of money matters. 

John Conradi is the architect for the new Deutches 
Theater, which is being built on Broadway, between 
Market and Walnut Streets, at a cost of $4 

The transfer of 107 ft. of land on the north side 
of Washington Avenue between oth and roth Streets, 
and extending through 225 ft. to Lucas Avenue, was 
recently made, and it is reported that improvements 
in the way of a large wholesale house to cost nearly 
half a million dollars will be made. The building is 
to be occupied by the Hagardine-MckKittrick Dry 
Goods Company, and work is to be carried on night 
and day to have it ready for occupancy by the first of 
May. Eames & Young are the architects. This lo 
cation is fast becoming the center of the wholesale 
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dry goods and boot and shoe trade, and other improvements are 
under consideration. 

The Barnes Medical College will open their school year in their 
new building on Chestnut and 31st Streets, which they have recently 
completed The building is five stories and basement, in the Italian 
renaissance style of architecture. Buff brick and white stone have 
been used in the exterior. J. B. Legg was 


the architect. 


ITTSBURG. The outlook for build- 
Pp ing during the fall is far more prom- 
ising than it has been for several years. So 
great has been the demand for building 
permits, and so decided and general the 
opinion that building operations will assume 
vast proportions in the near future, that 
property has been affected in all sections of 
the city, and values will naturally be en- 
hanced materially. Preparations and plans 
are being made for the erection of a market 
house in the East End, by a new corpora- 
tion, under the title of “« The Liberty Market.” 
$200, will be spent; steel framing, Pom- 
pean and white enameled brick will compose 
the structure, and all modern improvement 
ind convenience will be installed. A charter 
was issued at the State Department at Har- 
risburg for the Bellefield Company of Pitts- 
irg, which proposes to erect a hotel near 
the entrance of Schenley Park. The capital 
stock is $3 The plans have been 
prepared by Architects Rutan & Russell, for 
a modern building in every particular. 
Architects Vrydagh & Wolfe; Struthers 
*« Hannah; J. L 
East: and E. | 


sketches for the | 


Beatty; Bartberger & 

Miller, have submitted 
P. Shadyside Presby- 

ian Church 

\rchitect Charles Bickel is receiving 


s for the erection of the Majestic apart- 





ent house, at Butler and 35th Streets, for 
RI PA upt. M. A. Cutter, to be five stories, pressed 
1AIN NTRAN rick and terra-cotta 
HN H Architects Vrydagh & Wolfe are pre 
N yw ‘ paring plans for a brick colonial residence 
for W. L. Smith on Morewood Avenue. to 
Cost SI 
\rchitect J. N. Camp- 
ell is preparing plans for a $10,000 buff brick 
colonial residence at Crafton for James McAleer, E Sq. 
Plans are being prepared for a new school build- 
ig for the roth ward, \llegheny, to cost $125, 


Architects Rutan & Russell are preparing plans 
for a hotel at Sewickley 

George Booth, of the Department of Charities, 
has had plans prepared for a brick building for 
children at the poor farm at Marshalsea 

Architect | | 


rick church to be erected at Tarrentum for the 


Obitz is preparing plans for a 


rrinity Evangelical Lutheran congregation. 


Architect | oe 


high school at M« Keesport has been accepted. 


Peopies’s plan for the new 


NEWS FROM THE BUSY. 


[He Pioneer Fire-proof Construction Company, 
of Chicago, have taken a new suite of offices in the 


Marquette Building 





In our last month’s Boston letter, it was reported that Mr. 
George B. Rogers was the architect of the new Times Building, at 
Hartford. We have since learned that Mr. A. W. Scoville is the 





MERCANTILE BUILDING, ST. PAUL, MINN, 


Cass Gilbert, Architect 


architect of the building, Mr. Rogers being in his employ as 
draughtsman at the time that the plans were being made. 

CHARLES T. HARRIS, Lessee, will supply the Celadon roofing 
tiles for the following new buildings : — 

Residence for N. W. Bowen, Delphi, Ind.; Dauphin Park 
School Building, Chicago, Ill.; residence for Mrs. A. H. Armour, 





RESIDENCE AT PITTSBURG, PA. 
Alden & Harlow, Architects. 
Face brick manufactured by the Harbison & Walker Company. 
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RESIDENCE AT MADISON, N. J. 
Boring & Tilton, Architects 


Kansas City, Mo.; Railroad Station, at Franklin, Penn.; Biological 
Building, Columbus, Ohio; Susquehanna Avenue Church, Phila- 
delphia, Penn.; residence, Newark, N. J. 

WE have had sent us by the Powhatan Clay Manufacturing 
Company, a sample of their new silver-gray brick. In shade and 
texture it is an ideal brick which shows that same excellence of 
manufacture that has made the cream-white brick, made by this 


company, so popular. 


Tue “ Brooklyn Bridge” brand cement was specified on the 
thirty-story office building, on Park Row; R. H. Robertson, archi- 
tect; John Downey, general contractor; Dawson & Archer, masons. 
The latter have adopted this brand of cement, and it will be the only 
Rosendale cement used 


in the construction of what will be the 


largest office building in the world. It may be also stated that this 
brand was the only Rosendale cement used in the largest hotel in the 


world, the “ Astoria.” 


CHAMBERS BROTHERS COMPANY, of Philadelphia, report de- 
cided improvement in inquiries for brickmaking machinery within 
the past two months, and have booked an order for machinery to go 





CENTRAL MOTIVE, DENTAL HALL, UNIVERSITY OF 


Edgar V. Seeler, Architect. 
Executed in Terra-Cotta by the Conkling, Armstrong Terra-Cotta Company. 


PENNSYLVANIA, 
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TERRA-COTTA 


Hospital for Crippled and Ruptured, 



















































to South America, and have recently shipped another of 


brickmaking ma 


their well-known automatic end-cut g 


chines to Europe. They are very much gratified with 
the 


plastic brick, and have received two orders for this press 


interest taken in their new steam-power 


repress tot 
within afew weeks. It isillustrated on page x! of this 


issue, and weighs about 14,000 lbs. 


THE PHILADELPHIA Boston Fact 


ComMPANY report that their business is better than it has 


AND 


been for years past. They are running a very lar 
force of men at their works in Charlestown, an 
their brick mantel business the last week in A t was 
the largest in the history of the company. In 

departments the demand is so great for thei 
(which are sent to all parts, not only of the United Stat 
but of the world) that they may have to run extra time 


fill their orders. 


Tue following is a list of new buildings, for w 
the White Brick 


nished the architectural terra-cotta 


and Terra-Cotta 


Company l bul 





LION’S HEAD IN CROWN MOLD OF CORNICI 
12TH STORY ST. JAMES BUILDING, BROADWA\ 
NEW YORK CITY. 
Bruce Price, Archite 
Executed by the Perth Amboy 17 i-Cot ( 


Lexington Avenue 


Street, New York; architect, C. C. Haig 

tion to Normal School, Jamaica, L. I.; ar 

I. G. Perry. Mercantile Building, 134-135 Mott 
Street, New York ; De Lemos & Codres, architects 
“The Washington Irving ” apartment house, 11 2t 
Street, near 7th Avenue; architect, George K« 
Hudson Building, 32—34 Barry Street, New York 
Clinton & Russell and A. F. Leicht, archite 
Mercantile Building, toth Street and Universit 
Place, New York; architect, W. J. Dilthey Me 
cantile Building, 7 Great Jones Street; architect 
L. Korn. Memorial Chapel, Wellesley College 


Wellesley, Mass. ; architects, Heins & La Farge 


FIskKE, Homes & Co. report an active demanc 
for their light brick spec ialties, sales for \ugust 
being largely in excess of previous month 

Amongst principal orders booked are 

Extension of Hotel Reynolds, Boylston Street, 
Albert Geiger, Esq., owner, Arthur H. Vinal archi 


tect; the Home for Incurables, Cambridge, Mass., 





W. H. and J. A. McGinty architects; United States Post-Office, 
Lynn, Mass.; chapel and office, Mt. Auburn Cemetery, W. A. Sears 
architect; Mercantile Building, Merrimac Street, Boston, T. E. Clark 





2A 


AND BREWERY, BUFFALO, N, Y, 


; ' row 
S t : . . 
: 


Main Street, Cambridge, ‘Mass 

wor I gha Mass., C. E. Barnes & Co 
i and Poplar Streets, Boston, | 

Block, New Bedford, Mass., Nat ¢ 

Parker House, New Bedford, Mass., 





FIREPLACE; 


ees 


The best kind are those we furnish in Ornamental Brick of such colors as Red, Cream, Buff, Pink, Brown, and Gray. 
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Nat C. Smith architect; private residence, Cambridge, Mass., H. 
Langford Warren architect; business block, Lawrence, Mass.; 
Galvin’s Block, Exeter and Boylston Streets, Boston ; residence, New 
Haven, Conn.; barn for Springfield Street Railway Company, Spring- 
field, Mass., brick and terra-cotta, Gardner, Pyne & Gardner archi- 
tects; Tyler Block, New Haven, Conn.; Besse Block, Springfield, 
Mass. ; together with about fifty apartment houses, business blocks, 
and private residences in Boston and immediate vicinity, taking 
approximately one million bricks. 


WE are in receipt of some very handsome blotters from the 
Clinton Wire Cloth Company, of Clinton, Mass. 

It is the intention of the company to mail a new blotter each 
month to all parties interested in the use of wire cloth for building 
or other purposes. Any parties desiring to receive them regularly 
may have their names put on the list by sending their address to 
the Clinton Wire Cloth Company, Clinton, Mass. 


For Sale. 


Brick Plant and Clay Farm in Sayreville Town- 
ship, Middlesex Co., N. J., on Raritan River, about 


3 miles above South Amboy. 282 acres rich de- 


posit of Terra-Cotta, Fire, Red, Blue, and Buff 


Brick, and Common Clays. Facilities for ship- 


ping by Water or Rail. Fully equipped Factory, 


Dwellings, Office, Store, etc., etc. For further 


particulars apply to W. C. Mason, 27 Main St., 


Hartford. 


NTELS. 


No other kind will give such soft, rich effects of harmony and simplicity, or such general good satisfaction. 


$12 upwards. 





OURS ARE THE BEST 


and yet they are not too expensive. Don’t buy a 
mantel before you have learned all about ours. 
Send for Sketch Book of 52 designs costing from 


PHILA. & BOSTON FACE BRICK CO. & 
15 LIBERTY SQUARE, BOSTON, MASS. 
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ADDRESS. 
RCHITECTURAL FAIENCE MANUFACTURERS. (See Clay Manufacturers’ meen} 
Atwood Faience Company, Hartford, Conn, ° 
New York Agents, Pfotenhauer & Nesbit, Metropolitan Building, New York City. 
The Grueby Faience Company, 164 Devonshire Street, Boston . > . « 


Philadelphia Agent, O. W. Ketcham, 24 So. 7th St. 
New York Agent, 287 Fourth Ave. 
Chicago Agent, C. T. Harris & Co., 


ARCHITECTURAL INSTRUCTION. 


Correspondence School of Architecture, Scranton, Pa. a P ‘ ; 


ARCHITECTURAL TERRA-COTTA MANUFACTURERS. (See Clay Manfrs.’ Agents.) 
American Terra-Cotta and Ceramic Company, Marquette Bldg., Chicago, Ill. ; 
Burlington Architectural Terra-Cotta Co., Burlington, N. J. 

Conkling-Armstrong Terra-Cotta Company, Builders’ Exchange, Philadelphia 
Donnelly Brick and Terra-Cotta Co., Berlin, Conn. z . 

Boston Office, 82 Devonshire St., J. Mair Staveley, Agent. 
Excelsior Terra-Cotta Company, 105 East 22d St., New York City 

New England Agent, Charles Bacon, 3 Hamilton Place, Boston. 

Homes & Co., 164 Devonshire St., Boston 
New York Office, C harities Building, 289 4th Ave. 
Indianapolis Terra-Cotta Co., Indianapolis, Ind. . 
New York Architectural Terra-Cotta Company, 38 Park Row, New York C ity ‘ 

New England Agents, Fiske, Homes & Co., 164 Devonshire St., Boston. 


Philadelphia Office, 1341 Arch St. 

New Jersey Terra-Cotta Company, 108 Fulton St., New York City 

Perth Amboy Terra-Cotta Company, New York Office, 160 Fifth Ave. 

Boston Agents, Waldo Bros., 102 Milk St. 

lard Terra-Cotta Company, 287 Fourth Ave., New York City ‘ ; 
Boston Agents, O. W. Peterson & Co., John Hancock Building. 

Philadelphia Agent, W. L. McPherson, Building Exchange. 

The Northwestern Terra-Cotta Company, Room 1118, The Rookery, Chicago 

W : Brick and Terra-Cotta Company, 156 Fifth Ave., New York City 

W rerra-Cotta Co., Telephone Building, St. Louis, Mo. . 


BRICK MANUFACTURERS (Pressed and Ornamental). 
Br & Schmidt, Office, 2 


Marquette Bldg. 


Fiske, ° . ° . . 
PhiladelphiaOffice, 24 South 7th St. 


Star 


(See - Manfrs.’ Agents. 
Builders’ Ng Buffalo, N. Y. 


— 


( | Clay Working C o., Clearfield, ; 
Cc g-Armstrong Terra-C otta C cian Builders’ E xchange, P hiladelphia 
( is Brick and Terra-Cotta Company, Columbus, Ohio r e 
D ick Company, Belleville, Ill. . : . ‘ ° 
I y Brick and Terra-Cotta Co., Berlin, Conn, 
ton Office, 82 Devonshire St., J. Mair Staveley, Agent. 
Fiske, Llomes & Co., 164 Devonshire St., Boston ‘ 


ew York Office, 289 Fourth Ave. 
adel phia Office, 24 So. 7th St. 
H son & Walker Co., The. 
H -Press Brick Co., The é 
> Office, Odd Fellows Building, St. Louis, ie. 
Anthony, Telephone Building, St. Louis, Mo. . i 
I ille Pressed Brick ye La Salle, Ill. . ° . . 
D 1al Brick Co., Bradford, 
ork ant New Jersey . proofing Cc ompany, 156 Fifth Ane. i New York C ity. 
ning and M ee Co.: Office, 41 Wall St., N. Y.; Works, Shaw- 
Ono . . . . ° . . . . ° . 
( t, Pope & Cc oO. , Trenton, nm. 3 ‘ ‘ ; ° : i ‘ ° 
| Bros. & Co., 10 "Broad St., Boston « 
yivania Buff Brick and Tile Co., Prudential Building, ‘Newark, N. oe 
vania Enameled Brick Company, Townsend Building, New York City 
Philadelphia Agent, O. W. Ketcham, Builders’ Exchange. 
Amboy Terra-Cotta Company, New York Office, 160 Fifth Ave. , : 
»ston Agents, Waldo Bros., 88 Water Street. 
Philadelphia Office, 1044 Drexel Building. 
elphia and Boston Face Brick Co., 4 Liberty Sq., Boston . . : . 
atan Clay Manufacturing Company, Richmond, Va. 
n Brick Co., Ralston, Lycoming Co., Pa. ‘ 
1 Hollow and Porous Brick Co. , 874 Broadway, New York City ; 
scroft, W. S., & Co., Office, Ridgway, Pa.; Works, Daguscahonda, Pa. 
way Press-Brick Co., Ridgway, Pa. . ‘ ‘ 
New England Agents, G. R. Twichell & Co., 19 Federal St., Bostes. 
New York Agent, O. D. Person, 160 Fifth Ave. 
e & Fisher Co., Jas. R. Sayre, Jr., & Co., Agents, 207 Broadway, New York 
New England Agent, Charles Bacon, 3 Hamilton Place, Boston. 
iwmut Brick Co., Cartwright, Pa. ‘ . 
General Sales Agent, C. E. Willard, 171 Devonshire ‘St., Joston. 
fany Enameled Brick Company, New Marquette ‘Building, Chicago 
Eastern Agent, James L. Rankine, 156 Fifth Ave., New York. 
White Brick and Terra-Cotta Company, 156 Fifth Ave., New York City 
Williamsport Brick Co., Williamsport, Pa. : ° . 
BRIC K MANUFACTURERS (Enameled). (See Clay Menalactuvers? Agents.) 
erican Enameled Brick and Tile Co., 14 East 23d St., New York. 
nerican Terra-Cotta and Ceramic C ompany, Marquette Bidg., a, Til. 
twood Faience Company, Hartford, Conn. ° . ° . ° 
Clearfield Clay Working Co. , Clearfield, Pa. ° ° ° ° . ° . 
I Homes & Co., 164 Devonshire St., Boston ‘ . ° ° 
’ New York Office, 289 Fourth Ave. Philadelphia Office, 24 So. 7th St. 
rrueby Faience Co., 164 Devonshire St., Boston . \ 
Hydraulic Press Brick Co., The ‘ . . . . . 
Home Office, Odd Fellows Building, St. Leute, Mo. 
Mt. Savage Enameled Brick Co., Mt. Savage, Md. . 
Pennsylvania Enameled Brick C ompany, Townsend Building, New York City 
Raritan Hollow and Porous Brick Co., 874 Broadway, New York City ° . 
Sayre & Fisher Co., Jas. R. Sayre, Jr., & Co., Agents, 207 Broadway, New York 
New England Agent, Charles Bacon, 3 Hamilton Place, Boston. 
Tiffany Enameled Brick Company, New Marquette Building, Chicago ‘ . 
Eastern Agent, James L. Rankine, 156 Fifth Ave., New York. 
anicK PRESERVATIVE AND — 
Cabot, Samuel, 70 Kilby St., Boston ‘ ‘ ° . ° ° 
Gabriel & Schall, 205 Pearl St., New York . . . ° : ‘ * 


Office, 22d and Railroad Sts., Pittsburg, Pa. 


| 
iSKe, 


CEMENTS, 
Alpha Cement Company, General ee Wm. J. Donaldson & Co., Bourse 
Building, Philadelphia. . ‘ ‘ 
New England Agents, James A. Davis & Ca. 92 State St., * Peatan. 
Alsen’s Portland Cement, 143 Liberty St., New York City . ‘ ‘ » ‘s 
Berry & Ferguson, 102 State St., Boston. ‘ : 


Commercial Wood and Cement Company, Girard Building, Philadelphia, Pa. . 
New York Office, 156 Fifth Avenue. 
Cummings Cement Co., Ellicott Square Bldg., Buffalo, N.Y. . . . : 







French, Samuel H., & Co. York Avenue, Philadelphia. Pa. . ° ° . 
Gabriel & Schall, 205 Pearl St., New York ‘ : . . . . . 
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xviii 


XXXV 
XXXiv 


xxxii 


xxxii 
xxxiii 
xxxiii 

xxxii 
xxxiii 
Xxxiv 


Lawrence Cement Company, No. 1 Broadway, New York City . . : ° 
Lesley & Trinkle, 22 and 24 So. 15th St., Philadelphia 
Manhattan Cement Company, 15 to 25 Whitehall St., 
New England Agents, Berry & Dctadn, 102 State St., 
Manhattan Concrete Co., 156 Fifth Ave., New York 


New York & Rosendale c ement Company, 280 Broadway, New Y ork ( ‘ity. 
New England Agents, I. W. Pinkham & Co., 188 Devonshire St., Boston 
James C. Goff, 31-49 Point St., Providence, R. I. 
J. S. Noble, 67-69 Lyman St., Springfield, Mass. 
s Lord Bros. & Co., Portland, Me. 3 
Thiele, E., 78 William St., New York City 
Union Akron Cement Company, 141 Erie St., 
Waldo Brothers, 102 Milk St., Boston - 


CLAY MANUFACTURERS’ AGENTS. Brick (Front Enameled and Ornamental), 

Terra-Cotta, Architectural Faience, Fire-proofing, and Roofing Tiles. 
Black, John H., 33 Erie Co. Savings Bk. Bldg., Buffalo, N. \ . ‘ : x Vii 
Ketcham, O. W., Builders’ Exchange, Philadelphia , ‘ ‘ iii 
Lippincott, E. P., & Co., 24 Builders’ Exchange Baltimore, Md., and 808 F St., 

N. W., Washington, D.C. . . ; . : : ° . : ; XX 
Mayland, H. F., 287 Fourth Ave.. New York City . : ; ° ii 
Meeker, Carter, Booraem & Co., 14 E. , New Ye 
Peterson, O. W., & Co., John Hancock Building, 
Staveley, J. Mair, 40 Water St., 


Xxxiii 
° ° . XXXiv 
New York City XXXi\ 
Joston. ; 

Xxxiii 


XXXII 


XXXi1 
AXKII 
XXVil 


Buffalo, N. Y. 


23d St rk City . xXx 
Boston ., ‘ ; : xXx 
Boston ‘ ‘ ‘ ‘ x 
Thomas, E. H., 24 So. 7th St., Phila., Pa., 87 New York , Xxil 
Twitchell, G. R. & Co., 166 Devonshire St., 
Waldo Brothers, 102 Milk St., Boston 
Willard, C. E., 171 Devonshire St., Boston 
CLAYWORKERS’ CHEMICALS AND MINERALS. 


F. W. Silkman, 231 Pearl St., New York a ‘ . , ; i XX 


CLAYWORKING MACHINERY. 
American Clay Working Machinery Co., b 
Carmichael Clay Steamer, Wellsburg, W. Va : 
Chambers Bros, Company, Philadelphia, Pa. ; : . ‘ ; x 
Chisholm, Boyd & White Company, 57th and Wallace Sts., Chicago ‘ ‘ x 
Eastern Machinery Co., New Haven, Conn. 
Simpson Brick Press Co., 415 Chamber of Commerce, Chicago, Ill, 
Standard Dry Kiln Co., 196 So. Meridian St 
The F. D. Cummer & Sons Co., Cleveland, Ohio ; ; XX 
The Wallace Manufacturing Co., Frankfort, Ind. 


ELEVATORS. 


Eastern Machinery Co., New Haven, Conn. i : ‘ x 
Moore & Wyman, Elevator and Machine Works, Granite St., Bostor . XXX 


ENGINEERS AND CONTRACTORS. 


Manhattan Concrete Co., 156 Fifth Ave., New York . ‘ ; xXx 


FIRE-PROOFING MATERIAL MANUFACTURERS. 
Boston Fire-proofing Co., 166 Devonshire Street, boston. ‘ : x 
Central Fireproofing Co., 874 Broadway, New Yor 
Empire Fireproofing Co., 1301 Monadnock Block, Chicag 
Fawcett Ventilated Fire-proof Building Co., 104 South 12th St., Phila phia x 

Boston Agent, James D. Lazell, 443 Tremont Bldg 
Fiske, Homes & Co., 164 Devonshire St., Boston : , ; V 
Guastavino, R., 9 East sgth St., New York ° : ; : : KV 
Boston Office, 444 Albany Street 


4 Broadway, 
Boston 


icyrus, Ohio 7 ; ; . x 


Indianapolis, | 


’ 


Meeker, Carter, Booraem & Co, 14 E. 23d St., New York City , xXx) 
Maurer, Henry, & Son, 420 E. 23d St., New York City ‘ x 
New York & New Jersey Fire-proofing Company, 156 Fifth Ave., New \ t x 
Pioneer Fire-proof Construction Co., 1°45 So. Clark St., Chicago x 


Pittsburg Terra-Cotta Lumber Compat iy, Carnegie Building, Pittsburg, Pa. x 
New York Office, Metropolitan Building. 
Western Office, 5 Parker Block, Indianay Ind 
Powhatan Clay Manufac turing Company, Richmond, Va. . 
Standard Fireproofing Co., 111 Fifth Ave., New York ; : x 
GRANITE. 
Gilbreth Seam-Face Granite ‘ 85 Water St., Boston XXX 
KILNS. 
Standard Dry Kiln Co., 196 So. Meridian St., Indianapolis, Ind. ‘ ‘ KX XIX 
MAIL CHUTES. 
Cutler Manufacturing Co., Rochester, N. Y. 
MASONS’ SUPPLIES. 
Gilbreth Scaffold Co., 85 Water St., Boston : ‘ ‘ ‘ XXX 
Hamblin & Russell Manfg. Co., Worcester, Mass , \ XXX 
Waldo Brothers, 102 Milk St., Boston ; ‘ . : XX Vii 
MORTAR COLORS. 
Clinton Metallic Paint Company, Clinton, N. Y.. : ’ : XXX 
French, Samuel H., & Co., Philadelphia, Pa. F ‘ : . : xxx 
MOSAIC WORK. 
The Mosaic Tile Co., Zanesville, Ohio ° ‘ i ‘ ‘ . ; i KX 
ROOFING TILES MANUFACTURERS. (See Clay Manufacturers’ Agents.) 
Chicago Terra-Cotta Roofing and Siding Tile Co., 1122 Marquette Building 
Chicago, Ill. . . : ° ° . ' ; ; ‘ Kx) 
Harris, Charles T., lessee of The Celadon Terra-Cotta Co., Limited xxix 
Main Office and Factory, Alfred, N. Y 
Chicago Office, Marquette Building 
New York Office, 1120 Presbyterian Build New York City 
SAFETY TREAD. 
The American Mason Safety Tread Co., 40 Water St., Boston XXX Vi 
SASH LOCKS. 
Gale Sash Lock, Rufus E. Eggleston Manfr., 575-576 Mutual Life Bldg., Phila. Pa 
253 Broadway, New York City . ; , ‘ ‘ ‘ : ; ; ii 
SNOW GUARDS. 
Folsom Patent Snow Guard, 178 Devonshire St., Boston, Mass. ‘ . XXX Vii 
TILES, ; 
The Mosaic Tile Co., Zanesville, Ohio XXViii 
VENTILATORS. : 
Pancoast Ventilator Co., The. 316 Bourse Building, Philadelphia, Pa. XXX 
WALL TIES. 
Hamblin & Russell Manfg. Co., Worcester, Mass. XXX Vii 
WINDOW SASH. 
Bolles’ Sliding and Revolving Sash XXXVi 


Rufus | Eggleston, 


General Agents: Edward R. Diggs, Builders’ Exchange, Baltimore, "Ma.; 
575 Mutual Life Building, Phila., Pa 
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Portland Cement + lett 


SOLE ACENTS. 











‘“‘ With a true sense ot economy we would buy nothing in Europe 
but of necessity. The gold reserves of our government and individ- 
uals would then increase without even the intervention of tariffs.’’ 


Alpha Portland Cement__—. 


is the most economical. It is the finest ground cement on the market. For that 
reason it will take more sand and broken stone than any other cement in existence. 
To-day our best contractors and engineers consider it superior to any imported 
cement on the market. We guarantee every barrel of the “ Alpha” to be uniform 
in quality, and to pass any requirement yet demanded of a Portland Cement. 








0 
WM. J. DONALDSON, TAMES A. DAVIS & CO., 
General Agent, Sole N. E. Agents, 
Betz Building, Philadelphia, Pa. 6 92 State Street, Boston. 





lLJ/nion Akron Cement Company, SOLE MANUFACTURERS 


OF THE 
The Strongest Natural Hydraulic Cement Manufactured 


America, In Successful Use for the 
past Fifty Years. ~ 


CAPACITY OF WORKS 2,000 BARRELS DAILY. 
(STAR BRAND.) 


OFFICE, 141 ERIE ST-., - BUFFALO, N. Y. 


5 The strongest, finest ground, and most uniform Cement 
: RTLAN [} CEM EN inthe world. Permits the admixture of more sand than 
§ any other, and is the best for mortar or stuccoing. 


1443 LIBERTY STREET - - - = = = = NEW YORK. 
WALDO BROS., - - 102 Milk St., Boston. 


ACENTS FOR NEW ENCLAND. 





ESTABLISHED 1854. 


URIAH CUMMINGS, President. PALMER CUMMINGS, Treas. & Gen’! Mgr 
HOMER S. CUMMINGS, Secretary. RAY P. CUMMINGS, Vice-President. 
Stamford, Conn. Buffalo, N. Y. 


| | The Cummings Cement Co. 
Te cares & SMA i MANUFACTURERS OF 


a ee Hydraulic Rock Cement ana Portland Cement. 


Gen’'l Offices: Ellicott Square Bldg., Buffalo, N. Y. 
New England Office: Stamford, Conn. 
Cement Works at Akron,N. Y. The largest in the United States. 
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PLATES 73 and 74. 
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PLATES 75 and 76. 
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PLATES 77 and 78. 
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PLATES 79 and 80. 
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